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'I'lic  tir-l   scclinii  ,,r  tlic  riiMr  i.  ;il..Mil   ;i  ll -iiri.l   riiiir-  l,,iiyi-i-  iIkiii  iui.v   llii\l    had 

bicli   ImIiI   I"  I'Mfi',      I'lii-   iHfi~-iialii|  a  < >ii|(  ralilc   iiiiTia-i-  in  i-(i|i|Mr   I'nr  llic>  i-ipiidin- 

tur  and    in   ynlia    |iii'.lra    l.ir   llii-  diidn-l  I'ir.      I'ln'  unrkini;    -|> 1   nl'  a    siil.iiiiiriiK;  lidc- 

(;rapli  i-aldc  di|piiiil~  nii,  anil  i.--  invci'^idv  |ini|inrlinrnd  l.i.  llir  in-Mdnrl  nl'  ilu'  lofal  ri'- 
hi-ilancc  111'  ihc  fundiicloi-  nmlli|ili('i|  liy  llic  total  i  led  r.i-~tatir  caiiac-it;  df  tlic  cnci-.  -.. 
llial.  nilicr  lliinii.-  Ininy  ciiual.  tlic  ~|M'fd  varies  inviTscIv  as  lhi>  >i|uarc'  nl'  tlic  li'ii^;lli 
111'  tllr  caldc-.  Ill  lIlc  Icillj;  >i>cli.i|i  tlliTc  Wi.Tc  Used  (ilMt  IIim.  of  colilur  and  :ll<l  11k.  .d' 
Kiilla  pcndia  |ii'i-  nautical  mile.  On  tlii'  l''aniiiiiu-Sii\  a  ^icMii.n  l'_'<i  IK-,  nl'  i-iippci  and 
1X0  lbs.  dl'  ;;iittM  iMi'clia  ;  and  mi  tlic  fianainiii^  llini-  -iciimis  tlir  r.ippcr  anil  diidii'- 
Irii-  «i  i-r  in  iipial  pi-npurl  imis  uf  l;i(l  llis.  i-acli. 

Ill  till'  iiiiiililinnrliiHid  III'   I''iji  at  a  ili'ptli  i>t'  l'..MI(|  t'atl >.  ,i   liinpir.it  in I'  .'ll'-l 

Kalu'rliliril  \va-  iinli'd.  Indlin  llii'  li.wi-l  I  ■  I'pral  iiri'  laUiii  during  llii'  siirwv.  Tlirl'i' 
i.s  VI  TV  littli-  ditTrfini'i-  in  ;lw  lini|ii  i-at  iiir  i-i  iln-  iirran  at  yrral  depth-.  -.■i,\  hrlnw  M.ikmi 
fallinin-.  nvir  a  yrral  I'Xtciit  nf  llir  lartli'-  •.nrlai'i'.  tlii'  liiniMTat  iifi'  h.  iiiy  mdv  a  I'rw 
ilcfirii-  aliiivi'  Iri'izint;'  pniiit.  m-  :'.■_''  {•'aliri'iihi-if.  'i'lii'  yi-rali-t  drplli.  -'l.oTo  rallinins. 
aliiMit  tlii-ri-  and  a  hall'  iiilli-.  wa-  I'liutid  mi  tin-  !'"iji-Kaiiiiiim  -.irli.ni.  v.ln'n-  tlir  hot- 
tmii  -pi'riiiiiais  ciiii-i-ii'd  priiiidpally  nl'  fadinlarian  nnzr.  'This  :<:</.v  is  t'..uiid  at  thr> 
f;i'iali'-t  ili'pth-.  and  ua-  nhtaiiird  li,\  tin-  C/nt/h  ni/i  /■'•i  drrpr-l  -iiiindini;  in  l.lT.'i 
I'athiiiii-.      'I'lii'    I'liitid    Stall-   -IraiinT    .V.cr,  .smiiidrd    in    ."■.l'i'iH    ralhmii-.   i'<    niili-    (llii-i 

last  hriiii;'  tlir  ill  I 'pi -1   -I  Ml  lid  in;;-  i nlnd   in  tin i  an  ).  and  tlir  inaliri.il  ImMii^ht    I'l-mii 

till'  hntliiiii   was  radiidafian  nn/r. 

Of  tllr  ."i'.'T  -aiiipli-  III'  -ra  hnltmn  iilitainrd  mi  llir  I'aritir  Cal.l,  -iirvry.  {'.>'  urn- 
siii-li  that    liny  ri.idd  hr  dividrd   inln  di-liiiri    typrs  ol'  drpn-it-.      It    wa-   rmiiid   that:   - 

:.'!il    -aiiipir-    nrriTrd    tii    u'liilii^ri'ina    im/i  . 

li."!  "  ••  fid    rlay. 

\'-'}  "  "  radinlariaii    mizi  . 

1."!  ■■  ■■  riif.il    niiid    111-    -and. 

•27  "  ■■  plrri.poil   iMizr. 

1:.'  "  ■■  lilur  or  yrrrii  ininl-. 

II  "  ■■  m'yanir    iiiiid    nr    rla\ . 

Tllr  pi'rs-ufr  .  1 1  a  drptli  III'  .'1.111111  I'.ithiiin-,  ill  wliirll  a  rmi-idrralilr  pm'timi  id"  tin 
Parilii-  Caldr  i-  laid,  i-  almnl  t'mif  tons  tn  tlir  sipiafr  inrli.  Wlini  tlir  rahlr  is  liriiiy 
laid  at  -iii'li  drptli-.  it  will  hr  appi'nxiiiiatrly  turiity  inilrs  a-ti  rn  id'  tlir  -liip  hrfiirr  it 
tiiiirhr-  tlir  hi.lliiiii. 

Drip  -ra  rahlr-  la-t  |iiii;;rr  ill  till-  Iriipirs  than  in  llir  iim-thrrn  nrrans.  'I'lir  i-ra- 
smi  i-  111  hr  I'liiind  in  tlir  I'art  that  in  tlir  trnpirs  niariiir  lifr,  t'fmii  whirh  H-lnlii^rrrin.i 
Diizi  i-  dri-ivrd.  i-  nmi-r  ahniidant  than  in  llir  nirfr  iinrtlirrly  or  smitlirrly  watrrs.  It 
is  thr  -1111  and  llir  wafiii  -Uft'arr  w.ilrr  lli.il  rail  into  life  tlirsr  riMintlrss  ^rlrhiiirritia. 
whirh  livr  I'm'  a  -lim'l  -|iarr.  thru  dir  and  I'all  tn  thr  hnttniii  likr  dii-t.  ni.ikiny  snrli  a 
■;nnil  hid  I'nr  thr  rahlr  tn  rrst  in.  In  thr  .\f<-tir  riiri'rlils.  wliri-r  llir  -nrl'arr  is  rnld 
llir  u.atrf  dnr-  niil  trriii  with  lit'r  ill  llir  -aiiir  way  as  it  dnis  in  thr  Impirs,  Mini  rmisr- 
ipirlltly    lllrl'r    i-   Ir--   drpn-it    n|i    l||r   hnttnlll   id'   tllr  nrratl. 

.\  -lllillial'illr  rahlr  rmisi-t-.  tir-t  nt'  a  rnrr.  whirh  !•■  ilpl'i-rs  tllr  rnlldlli'fnl'.  lliadr 
111'  a  -li'aiid  nl'  rnpprr  wifrs,  nv  nf  a  rriili'al  liravy  wii'r  -ri'rniindrd  hy  rnpprr  -trips  a.s 
in  llir  I'arilir  Cahlr.  and  tllr  in-idaliim  rnvri'inj;.  j;rlirfally  iiiadr  nl'  Liiilla  pri'rlia.  nrra- 
.siniially  111'  India  rnhlirr,  in  prrvriil  thr  r-rapr  ><(  rlri'triidty.  .\-  far  a-  rahliii;;'  is 
(•mirrrnrd,   this   i-   rrally   all   that    is   nrci-s.iry.  ,iii    in-ulalrd   rnlidnrlnr.      'i'liis.  Imwrvrr. 

wmild   lint,   in   thr  lirst   jilarr.  hr  -ullirirntly   lira\.\    In   lay    in   llii .in.  and   - uidly. 

wmild  hr  Inn  rasily  injiirrd  and  ilrstroyril  hy  llir  many  virissitudrs  In  whirh  it  wniild 
lir  -llhjrrlrd.  I''nf  lllis  I'rasnli.  a  prnlrrt  inn  ill  tllr  I'm-lll  nl'  a  -llral  hi  liy  nf  irnll  nf  s(rrl 
wins  -iiffniiiids  thr  rnfr;  thr  nature,  sizr  and  wrifjlit  nf  llir  -hralliiiiH;  liriii^'  dr|irii- 
ilriit  npmi  thr  drptli  nf  tllr  watrf  aiii]  kind  nf  frriiniid  nvrf  whiili  it  lia.s  In  lir  l.iid. 
Tllr  drrp  -ra  srrlimi.  hriiifr  tllr  licsl  prolertril  frmii  all  dislnrhiiifi-  iiiliiirni'rs  niitsidr  nf 
ilisplarrinriit  nf  llir  rarlli's  rfiist  hy  cartlniiiaki's  or  vnlranir  ai'timi.  is  naturally  lli(> 
olir  of  sinallr^l    dinirn.sinli- ;     and    for   llir   -llorr   rlld.   whirh    is   rxpnsrd    In  llir   ai-tioii   of 
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".■iii-mul  .•liMdii;;.  i-  .•nnliri.-.l  i,,  th,.  -l„„v  ,,,,1  ' 
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>;n,H.  ,.„l,l,.  „l    ll„.s;nii,.  IJM.r.  r,,,,\,.,|  ,,„    ||„. 
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-  :^.n..,i  ,1.  ,..,.,.vi,„  „,„,,.■  ,„..  T.. ,.,.„„.  i,.n.i,;;;,:\,:!;;; :;;,,;:,,'  :;•;■;:; 

111    |.TV|Mnii;i-   111,-   pn.yriirinnr   f,,,'   (•.■,rr-vi„"   ,,iir    lli,.   u    ,.|      ,1        V        .  '■ 

;:L;':^::;::a;t":::,r";;r::',::;::,;;:!-  ■  'i^^^r 

II-     It     W;,-    l,v     I;,,-    ll„.     .■,iM|.,|     |,| ,■     ,|„.    ^„,,|,._  '•"•    "■'-    ""      ^■■^"lllll^     1.1. ■'..r. 

I!i-icli-  ilir  11',-iii.sii  ,,iiiiii,  I  ,-,-,iii.-,|   .,  i,.,ir  ,  .  ,  1  , 
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AlMMit   ,1    iMoiitli  WM-  .MMMipicil   in  ,|,i,.niiiiMiit:   llir  ,litr,-n.|i,-,.      ,    lon-ii  ,„|,.    Suvi- 

^ol•tnlk.     On  S..|>Icim1ht  ;  I  ..-lil..,!  ,„,  111,,  .lonn,.//  f,„-  liri-lKinr.  vvIi,t,.  uv  ;nTiv,,|  ,.u 

Snlunkv.  til,.  U'tli.     (»n  tl„.  (n]h,^v\n|,  M h,y  I  ,,i ,l,.,|  l,v  mil  uill,  tli..  ,,.<in,n,mii,. 

out  lit   .,t   Tiiiiny  ..,1.,-   1,,  Sniili,|H,rl.   lli,-  ,.,,1,1,.  .l;iii,,ii.  fifty  iiiiL's  s,m.||,   ..f   l!|.i<!,,u„.. 

Mr.  II.  C.  I!ii>M.ll.  «,,v<riiiii,Ml  ;i>tn.iini,i,.|.  ;it  Sy,|ii,y  t'nr  .\c\v  Smitli  \\'iil< -. 
Iiinriny  "(  iii.v  :irriv;ii,  iiiiiii,.,li;it..|y  win-,!  Iii-  li,.:irly  ,.n-i,i„.niii,,ii  i,,  ,.,,iiiu.,.|iim  Sv,lii,..v 
lyilli  SoiitlipMrl.    SiiriiJiir  ,.,i-,.|«.i.Mli,.ii  w,w  |.,-;iilily  >rriiiit,.,l  l.y  Mr.  A.  A.  Si„,w,.r<.  Cliicf 

Siirv<.y,ir  t'nr  (iii,,.ii.-liiii,|.  willi  lli,.  l!ris|j:ii Ii-...rvnt,iry  in  ,.Ii:iiv,.  ,.|'  Mr.  '!'.  H.  KniM-r. 

I'.y  .S,.|p|,.|,il.,.r  -jr,  ill,,  pit.r  ;in,l  ,.li>,.rviit.iry  \V(.r<.  Iinilf  ^in,l  .,l,,,rv;ili..ii-  licfiiin.  Si.nlli- 
pnrt  I'lpriM..,!  ;i  iinicpi,.  -tiiti,,M.  t'nr  nifriitly  f],>rk  ,..\..|i,inK,-  mri'  liml  in  >ii,.(..-^inii  willi 
Mri-l,;!!!,..  witli  .\,.rlnlli  ;in,l  Willi  Sy,ln,.y.  iit  <ii..|i  nf  \vlii,-li  linm  ..KsiTviitinii,  nvr,. 
IniiiM  iMkiii.  Il  \v;i-  nil  .S,.pi,.iiil„r  I'll  tliiil  111,,  rir-t  iiiiitihil  nKsnrvMlimi-i  iiii.l  .-In,.!,- 
,.N,-liaMf;,.  w.T,.  IiikI  witli  Sy,lii,.y.  iind  -,,  this  nielli  w:\y  hv  nm^'uhri;]  ms  iIi,.  m,,.  \vli,.ii 
fnr  111,  tir~t  tiiiic  l,.iii:iln,|,.  frnm  lli,.  west  |.!iisi«.,l  liiin.ls  with  l,iiif;itii,l,^  t'r..ii;  tli,.  ,.:i>t. 
iiiiil  the  tirxt  ii-tmunniic  i>ir,ll(.  nl'  tlii.  wnrlil  ^v;l-  (.niiiplcti-il. 

I!y  (),-tnlMr  1i;  111,,  lust   link.   .\'nrf,,lk-S,.ul|ip,,rf.  ,,t'  lli,-  ,lir,.,.|   Tniiwp.H-ili,.  Imi^n- 

t'"'"'  "■'I*' ii|il,.U.,l.     Mr.  T.  I>.  l-"rMs,.r  ;ni,|  I  nl,-,rv,.,l  fnr  p,.rs,.niil  ,.ciiiMti..ii  :it  S..iitli- 

pnrt  :iii,l  lit  111,.  r.risl,:iii,.  nl,.s,.rviil,,i.y.  .Mii;;ii,.i  i,-  ..hsi.rvnliniis  iit  Sniillipnrl  wcr,.  iil-n 
tiik,.ii.  On  Xovcinlior  :l  I  iirrivcl  nt  Sy,liioy.  nii.l  :ift,.r  nl,.,.rvin;;  (m-  pi.r~nii.il  iiiim- 
tinii.  with  ill,,  two  ,ilis,.rv,.rs.  .Mr.  II.  A.  L,ii,.hiiii.  iK.tiiiu  ynv,.riiiii,.iil  ii.~tr,iiiniii,.i..  ;in,l 
Mr.  W.  V  Uiiyiiinn.l.  Icfl  ,,ii  .Vnv,iMlH.r  7  fnr  \VilIiiif;lni,.  \,.w  Z,.,il,in,l.  II, r,.  T  wits 
iii,.t  hy  Sir  Jniiios  TTcptnr,  lli,.  fnriiii.r  ,lir,.(.t,>r  nf  th,.  .,l,s,rviilnry,  niiil  l.y  .Mr.  Tlinmns 
KiiiR.  whn  iinw  hiis  chnrt;,.  ,,f  th,.  tiiii,.  .ihscrvntinns.  Th,.  I'rcniiir.  tli,.  Ilniiniinilili. 
■R.  .T.  .S,.,l,]nii.  f.xt,Mi,I,.,l  ,.v,.ry  fiicility  th,.  ji(iv,.niiii,.iil  ..niilil  ,.tT,.r  tn  furth.r  th,.  .sii,-- 
,.,.ss  ,,f  th,"  w,,rls.  ()h-,.rviili.,ns  witc  iiiail,.  f,>r  iiersomil  ,.,|!i,itinii  '>y  .Mr.  Kinii  nn.l 
iii.vsilf.  After  niiikiiii;-  the  in'ccssury  iirriiiifivmi'iils  f,,!-  siilis,.,|iiont  <.l,i,.k  ,.x,.h,iiiirp 
simiMis  nt  th,.  nl>.«(-rvntnry,  T  l,.ft  fnr  tho  cnhl,.  stntinii  nt  T)niil.tl,.ss  Uny.  nt  tlic  ii.,rth 

(.11(1  of  Xcw  Z,  ;i!.in,l.  yciiiif;-  l>y  rnil  In  Xcw  Plynmutli.  th,- hy  stcanicr  to  Oiiiliiinj.'n. 

iipross  the  iinrmu  isthmus  hy  mil  In  Aiicklnn.l  iiii,l  th(.ii,.,>  hy  ~t,.!nii,r  In  ^Iniiunimi. 
tho  most  ii,irtli,.rly  ii,>rt  ,>n  the  cnst  ,.n;ist.  Fn.n,  th,.!-,.  f  I,;,, I  In  ilriv,-  ov,.r  nil  ^•\i- 
crnhlo  rond  s,,m,.  niil,.s  t,,  th,.  cnhl,-  stntinii.  11,.]-,.  n  pi,.r  nn,l  nh-<.rvnt,iry  w,.r,.  luiilt 
finiilnr  t,>  th,>  ,,ncs  nt  Siivn  aii,l  S.,iiilipoi.t.  LniifiitiMic  ,ihs(.rvntinns  wi.r,.  h,.i>iiii  nil 
Di.c'iiihi.r  .".  1111,1  tiiiish,.,l  on  Di^ocnihi^r  VK  I>,.fnr,.  l,.nviiifj-  tliis  stnti,,ii  m  s,.t  nf  p.n- 
fliiluni  nhscrvntinii,  wn-  oMniu,.,!.  iiii,l  th,^  innfriu'li,-  ,.|,.;iii.iits  win.  nls.,  ,l,.|,riiiiii,il. 
Kptiiriiin>r  t,,  W,.|liiii;|nii.  niinthi.r  s,.t  nf  pii-nnnl  ,.,|iinlinii  nhsc^rvnl  inns  wns 
tnk(Mi.  mill  siniilnrly  in  Sy,lii,.y  in  .Inniuiry,  l!t04. 

Thi.s  ,.nnipli.tcil  thi.  work  ..f  tlir  ■rrniispni-itir  Inu^ii  mlrs. 

r  wi-h  hiiv  to  ,.xpr,.ss  thniiks  for  th,.  li,.nriy  i-n-opi.rMtion  of  il„.  ,.|iii.f  ,.|,.,.|ri,.inii 
of  ih,.  rni.iti,.  ('nl)l..  nn,l  ,,f  tli,.  siip,.riiit..n,l,.iit^  nt  nil  tli,.  .stntimi,;  nf  th,.  Mii».riii- 
toinlonts.  Mr.  II,.sk(.tli.  of  tlii.  p,vi.riiiii,.iii  l,.|,.<vriiplis  in  (iii,.,.n.laii,l :  .Mr.  Vn,i,i..  fnr 
N,.w  South  Wnlns.  nii,l  Air.  J,.liii  I..,snii.  for  Now  Z(.iihin,l.  Mr.  (i.  .V.  lio/nrnlt 
D,.imty  Postmn.stf.r  (i,.ii,.rnl  of  Qii,.,.iislnii,l :  Mr.  .1.  nnlfinrim.  for  \ow  Smitli  Wnlns. 
mill  Sir  .losoph  AV..iril.  l'ostmns|,.r  (i,.ii,.rnl  <,f  N,w  Z,.nlnii,l.  kiii,llv  pln,.,..l  tho  iis,.  ,,f 
''"■   '''-I 'iv,'  li.l,.f;rnpli   liii,>s  nt   my  ,|i~pnsil   fnr  tlm   iii-litly  |.|n,.k  ,.\i.hnii;;,.s. 

.Vt  th,.  Williiiotnn  nl,.,.rvnlnry  hmhrins  nii,l  t,.lrt;rnpli  iiislrumi.iit-  liml  tn  1„. 
ins|„n,.,l  tnr  lhi.  i.|n,.k  i.xi.lmi,.;-,..-  with  |)nMhll,.>s  Hny.  Tlii.  wn^  ilmn.  I,v  Mr  liu,.k- 
lov.  fiov,.rniii,.iit  ,l,.|.trii.'  „.  wlm  nl-n  kimlly  ntt,.ii,l,.,l  ,.vi.rv  nif^lit  ihiriiifr  ih,.  onm- 
pnifin  nt  the  ohsorvntm-y  m  tl„.  ..N.-hnn-i.  nf  si-nnls.     In  ^Imrt.  wli,.r..vi.r  nnu  wli,.,i,.v,.r 

nny  nssistnii,-,.  wns   r,.,piir,.i1   it   wns  rrmlilv  nn,l  ,.h<.<.rfiilly  ,-xtoii,l,.,|,  nii,I   thi'  s,i< ,s 

of  the  work  is  in  no  siiinll  iiunsnr,.  nttril.utnhle  iheri.tn. 

The  n,iiiih,.r  nf  sintimis  hotween  VniH-oiiver  nn,l  Austrnlin.  n-  w,.ll  n-  h.twven 
\  nneonver  nn.l  New  A.nlnii.l.  is  oiM,  nml  ns  th,.  two  nlis,.rvers  n,.|.npi,.,l  nllernnte  sfi- 
tions,  th,-  t,.rnininl  .stntions.  Simtlipnrt  nml  nniil,tl,.-s  Hnv.  nr,.  ineh  free  l.v  this 
means  from  jiersonnl  e,)iiatinii. 
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rrnn.iif.-~Thc  tniii-it  (  Kiu-.  1)  Is  |,v  'r   c,,,,! « 

r..r  tlu.  Tn,Ms„,.„.iti,.  lonui.u/ir    n      V      ,  •,    "','"  '"V"""'"'  "^'^  M"<-i:>ll.v  .,r,|,.r,..| 

'liscovcivil.      It  l„w  MI,  „l,h-.-i   ..|.,  f  ,1  ■  '  ''"^*^''  ""''Minlltv  ,,|  ,,iv,,t.s 

!>  r-  :'^  ;• '•'•  ■-''-'  "^"-•'"Ji.'-''^^:.::'.'.:^^!         .'^ ; :■' ;- 

"ii''li<>^  111  .liariM't.T.  V«  ]  ,;.  iM,.|i,.s  i„  „.i,|,i, .    ,1  ':        ,     '"  •'''  ""•'"■■^-  ''X'-   1  [ 

..lin.lrionl  >,..„„.„,.  1  JhJ "l:   ;'  i,::.l;'tj''''  '"' ^'  '"  '-'■  '-'  '"■  "-  -i^  i~  'wo 

-.. t.-S;'i;n!,;,n;;;;:;i  ^:t r:^- ^ ■  »-■' '•  «'^"'^ •■■■ 

m.,t,on  t„  toMti.  „ ,  ,,i,M,„,  „,„,„  .i,.,,„„.,,,.,,„,.  „,.  „  J  ,„  ,7.;^:  ,'"'^■;^';- 
''• ;::;?;:  ;:\;;::;:  ;;;:;;::i:::;.'';,':;;T'''r'-  ■-;-•  '"■  '-.■•■'  .)-..;;^.  ■i.^^^r^hTo:,-:!- 
^-  ■  - •<".  >:.:it.:  ,ii:;::;,  :■•  m:;;.:;.;:  ,;  "'t;;^;:;  :;  ^;;- ;:;'■;  ^^-fr'^'- 

::n-;::;-s;;!rS;:;;:  .;:-■::'•' •■  -  ••■''--;-':::^: -:;/"■ -r :::;;:, 

.nJ*;.t,;:;!;:r.;ct;::;:l' ;;;:;';■;', /'■':-•'""•  -  -"-•'•''•''  ""•  ~^-^  • -- 

-' i-'i--v,.,.-i,,e'..,.,.w  ;::,;':;l,:l;:i:;i '•  ""■  '■-"" -  -^  -  ^'  '---'i'l^ 

.wo  'i;;;;:::;-;;;;..:':,;!;:;!';;:^ '!''''■''■;■'•  ^':''-",  ""■'■"''■  '"-'^  '""^'''"  -"-  -"•  ^'- 

"^  .in.!..  Ti„.  iiiu:,;;!,  ■::",•;,  :;;:'■:;  Tf  ;v'  '^•■';'"\'-''"r  ^"^  ^ "'^ 

i^""p  "M.  ,i,„.,.,i  -M  ,J  I    .• ,  ,  ;,';;";  ':■  "7"'"  "T-'"''  '"■""■"^ '"'  ""^  ''^'^-  ^• 

-  ^>  't^'^^i::::  ■.;:i';:^!:|:;;;:.:;t'-;,:::7;,::''''---^  ■■■' --'•■ .-i  -.-- 

"i^'",.Mi   |,„>iii,,„  „.ill,  nl-,.,.,.,,,.,.  ,„  ,1,,.  pi,,.          "'^"""   '"  "■'■■■'>'  'I'"  l.in.r  ,„  „  por- 
•'    't    .N„.    4sU!t    l,a,l    .«„-s,.,.,„„l    l,r,..k.    .t    tl„.   pv..„    « >,!-     „„.•••*:,■.   th      -     ) 
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'      ■""'  ""  ;;'•'''    ••"•.V    'li.nnnnK..,.r   w,t ,|,..  ..hrn,i.„n.....r  l„.x   pr„,„.,..      (),„.   ,|,v 

..,„r,  .  l.ft  „,«.„     Th,.  ..|,„.1<  „,  .,,„.h  ,.,.1.1,.  .tntion  w..  pin |  i„  „„..  „f  ,|„.  <  „rtiH..i,l 

l>r„k   v,,„  I   ,K.»r  Ml     „l,s,.rv„t„i-.v.   „s,.,i   t„r  >t„riM«   th,.   p„w,|,.r   f„r  tl„.  ,i«Mnl   .n,,,    , 
-IJM  .,■  ..,  n  n„l..  .i.s.nnt.  whi..h  is  H,v,|  ,l„il,v  ,„  .  p.,,,',   P,„.iH,.  .u.uj^",^^ 

Mtl,   t  „    ,.l,rnn,,«n,pl,   ,.,,vn,.:    .n,l  l,.v  ;,n„tl,..r  -..f   „f  wir...  wi,l,   ,1„.  „„„„t..r  ,.n   .ho 

tl-  >M.   u,„  n„„l,.  .„  r,.,.„r,l  „s  l„.nt.  l.y  „  sp,...i„|  .iph„„  „n  th..  ..nl.l,.  tt'll,.t  „f  p.p„,.. 
I  he  ,.li».li  wiis  wi.niKl  ,Iiiilv  :it    I..W  p.ni 
linn,]   Xn.  .-,!.;  nnnl..  t„„s,...„n.l  l,n...,l<.  ■,].„:    in.„.,„|  „,'  „nut.in^   ,l„.  :,s,h  -,....,„,i 

!:::'i-,,'';::^:n  ;,;::;!:.''■'•  ""■  "■" ■"•  --  -■-'■' -  •"  ^■-'•■^  •'"■  ^'>"'^"i- 

('lny„.,,n;,i,h.-\    Fnulh    I  S;„.«n,iili,.,.)    Iimit,.!   ,„.   ,.ylin,l,.r  ,.iin,no„niph    u:,.   n-,.,! 
Ih..  ..ylni,]...-  w,i.  .;:;  ,n,.h,.>  lun^^  rn,!  4  ini-h...  in  ,liinn..t,.r.     It  wiw  K-nr,.,!  t„  !«,.  .p,.,.,l." 

'""  ""■  ^•'""•'•'■•-1« 't  "Ml-  ivv,.lnti,,ii  piT  iiiinni,.  «ii>  th,.  .in<.  nlwnvs  n>...l       V  \V.||,.,-' 

■  nan  l,Mi.it,nn  p,.n  Mnsuv.-..,!  th..  pnrpMS..  ,.s  r r,lin>r  -tyl...  hut   it   n.,|ui|.,^.  attt'iition 

llic  pcrvi.r-ify  ,,t  smn,.  thing's  iit  tinio  >..|.nis  in,.xpli<.iil,l,.. 

Til,.  IM..1.  iM-inn  n,-tM,it..,|  hy  the  sninll  iirinnlniv  „f  th,"  niiijjtwt  ,,f  th,.  ,.hron,.Kniph 
iiM,  ti„.  ,.|,.,.ti.„.  ,.|r,.nit  ,>f  th..  hittvr  hy  th,.  ..1,„.1<  :,Uo  l,v  ii„.  „l,s,.rvin„-  k,.v  r,.<.„nK' 
hiitli  ih<.  <.i,i,.k  iinil  star  transit. 

It  was  ,.ust,.Tnary  to  ns,.  ,.n.>  chniniifiniph  ^h,.,!  lor  .-ai-h  i>o-itinn  ot  th,'  liistni- 
n...nt,  S.J  that  for  a  cnnipl.'t,.  set  there  wo.il,!  1„.  tVnr  sh,.,.ts  f,,r  a  niRhl's  ,,l,s,.rv,Trion< 
»n,l  an  extra  sheet  when  there  was  an  ..x.^hannv  „f  eh.ek  signals  „v,.r  lan.l  li,„.<'  Th,^ 
ehron„Kraph  sh,.ets  ar,.  infinitely  nior.'  eo„v,.nient  f„r  s,.alinH'  n  set  of  o„.s,.rvations 
llinn  th,.  .Morse  fillet  s„  ..oninion  in  the  EiiroiHan  ..h^.rvations.  For  s„|,.o,pient  ref,.r- 
<nee  too  th,.  siieet  is  vastly  snperii>r  to  the  vanU  or  fathoms  ,,f  fillet 

Th,.  in(.asnr..n„.nts  „n  th..  ,.hr,„io^raph  sh,...ts  w,.r..  n.a.l..  hy  means  of  a  eonver- 
^ent-,l,ver^vnt  plap  seale.  eovrin,.  th,.  two-s,.,.„n,l  spae,..  an,l  ,livi,lin^  the  same  into 
t.nths  of  a  seeon,  .  wlneh  hy  ..-timation  w,.-,.  r,.a,l  to  lHn„lr,.,|.hs.  Ki..  ,.  shows  nn,. 
of  th,.  ehr:inoj;raphs  nse.l. 

L.nh-XUh  th,.  latitu.l..  an,|  .stri.lin-  l,.v,.|s  „s,.,|  wiv  suppli,.,!  will,  ih,.  i.-an.it 
li.v   J  .  l,ooKe  iv  Sons. 

11^  j"'"'""/'"'',"'  "■"'  '''■;•■'•'"''"■''  '"'*■"••'■  '""1  ''»>'■••  the  work  hy  „„.ans  of  „  K.vel-tri.r 
14-40  iiu.hes  l,..,w..,.n  th,.  p,vot>.  an,l  the  Whitworth  mi..r,>nu.t,.r  s,.,.,.w  for  raisi,  ,'  n  I 
owenns,  one  .n.l  ,,.  th..  trn.r  r..a,|  .lireetly  to  on,.-tliousa„,lth  of  an  in..h.  I),.tennin  ,- 
.o^s..r  value  of  one  .hv.s,.,,.  of  level  weiv  also  mn.le  hy  pla.-in^r  th..  l..v,.l  lon^ntn.lin- 

.   Iv     m  th.    tele.eope  tnh..  of   transit  Xo.  •.'.  then  .-omparinfr  the  ,li.splae.^n.enr  of  the 

lu.hhl,.  with  th,.  ,.orr,.sp„n.l,.,,.  an.nlar  mov,.,Hent  of  tl„.  t,.|,.s..op,.  as  n„.as„r,.,l  l,v  the 

mierom,.t,"r  on  s,,iii,.  .hstaiit  fixed  ol,j,.et. 

The    m..tllo,l    hy    l(.v,l-tri,.r    is    n,,,,-,.    a,.eiirat..    tleiii    th..    n,,,.    !„■    ,1, 
•IS    th..    1.,tt,  ,.    ;,.,•  1,.        *i  .   •  •"' 111,11.     ill. in    in.,   on,.    h\    ij,,,    niMTomefer, 

thr,a!i.  UM,.,.rtaintv    of    ,.„ns,ant    his,.etioi,    with    ,1„.    n,i,.rometer 

,«ti  f''7':""'.'''""''"'"^--''"'-,-;"-''''"^"-<l  whi,.li  has  1,....,,  „s,.,l  for  maiiv  v..ars  verv 
»atisfa..toiily   in  e,.iin,  ,.,,0,1   with  th,.  ('ami.lian   transcontinental  lon^itii.l,.  work    wa, 
nse,    at  every  station.     lor  ,.lo,.k  ..xehan,,.  hy  ,.al,|,.  all   its  parts  weiv  not   r,.,  nitv, 
t   th.n  only  s..rv..,l   tor   th..  ohs..rv„tions   themseUvs  hy  tnakin,.  the   n..,.,.ssarv  eo,  n,.'.-' 
turn  h,tw,,.|i  ,.lo,.k.  ,hron..f.rapli  an,]  ..hservin^^  key.  ' 
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llnwyr.   „t    Vm».„„v..r.   S„Mll>p,„-i    .,,,,1    |)„„l„l.,-    i:.v.    „h,.,.,    ,.|.„.U    ,.M-h;,„u,. 
:r't  "■'■■•'•  ' \r''  '"•"'  li"'-  "•"!  ""•  .-Mv..,-.„i.,u  «.,  ,1 „v,  ,■  ,l„.  uin.>  f,.,', 

thf.    ..l,„TVi.l..rv.    ;,ll    ,„n,    „|-    ,|„.   s\vit,-l,l..,;,,-,|    U,.,v    l„-,,„j;l„     i„l,,    ,v,|Mi-il|..„ 

I  I"'  M.M'nl„|„Ml.viMt'  .liilMTMIM    (|.-i«.   .-!)    will    llluMlMt,.    ill,-   v,n-i,.„-    |urN    ,„.!   .•..,, 

twill-   (it    th.'    ^Wit.'llllnllf,!.  '  '  """ 

WhfM    i.ii-.Tviliy,    lll,^   .-Uilrll    i,    t..    lllr    Irll.    ;,1hI    |iln^     1     i-    i',.       'II,..   rill ^1M|,1,    ..jr- 

'•""    '^.  ''"•"l<'''i    I'X    til"   .•hrnll ,l,.r    ,|t    tl„.    |„.ilil,    ,,(■    Ihr    r\,,rk    nl.lv.    :,>    «,         ,,-'    l.v    the 

iiiiscrviii;i  ki'v. 

I-'ol-   simply    lillkiliy   ,.vvl-    the    lillr    ll„-    ~uit.-||    i-    I,,    |1„.    j,-!,.    ,,!,,„    ■•    i„      ,,1,,,,   ;;   ,„,, 
.111,1    ,ll-M    IllllH-    s    ,,|lt    if    Ihr   ..iillIl.l.T    i-    In    l„.    ll„.,l,        KN|„.i-i..|„.|-,l    ,  ,|  „  IM  t.  .|-,    ,1,,    ,„,|    ,„.,.,| 

till'  -niimlrr  lull  nil. I  ,it1'  llic  rclnv. 

F..I-   l-lnck    cxcllllllyv.    ll..tll    (•In.'ks    (,,t'    the    tWn    slllli..|i-l    liilliny    ,i|,|,,l|; .[^     ,,^,,,. 

tlic  wiiv.  111.'  swit.'li  is  |int  to  III,-  ri^ilil.  piims  1  mul  l'  mil;    :;  i,,i,v  I,,-  ,,i,i  ,„■  in.     \V|i,.|, 
■■!  1-  III.  llir  liilkinir  ivliiy  is  .•lit  nut.     In  ,.|n..k  .•.xcIiiim«.-  llir  inniii   lin,.  .■nnvni    ,,•,*„.. 

"'■'■''  ''"■   I' '•-   "'    '!"■  (^^'"'-li    "•'•l.i.v   iiii.l    i-   lli.'iv   l,i-,,k,.M:    -iiiiil.irlv    111,.  ,li~i:iiii    .•|n,.k 

liri'iiks  til.'  l.iciil  .•jirnii.ijfnipli  i-ircuit  :it  tlii'  pniiils  ,,(  tin.  -ij;iiiil  r.lnv. 

_  Kni'  i.rl.ilnir.v  -icmils,  sent  with  tli..  l.rcnk-.Mr.-uit  Myiml  k.v,  ilir  Mviirli   i,  i,,  lot', 

Mil..    plilH-,    1    1,11,1    :.'   nut.    s,i    lis    tn    ll.Mu-   til,'   .•hmil,  i^Tlipll    .■iivilil    ,.v,.|-    ll„.    pninl,    ,,f    ,]„, 

siKii.il  ivkiy.     I  n,|,T  nil  ,-,,ii,|itiniis  111,.  ,.lir,,ii,,iii,.|,.r  nlw.-ivs  iv ■,!,  ,,|,  ii,  ..ui,  ,.li|.nii,, 

»;riil)ii. 

\Vll,.l,     ll,..    -Uil,.l,     is     tn    ,.„,.    .i,|,..     ,1„.    nppnsit..     pnillts     .,,;■    il I,l,„.|.        Til,'    -wit..l, 

-,.pi,n,l,.s  ll„.,„.  ,1,1,1  ..|,;,„f.,..  |||,.,.,.l,y  ,.n,|t,.  ,,f  .•,nT,.|,t.  (),„.  ,l|.v  ,-,.11  |  \|, .„...,  i-  ,||tli 
.•l,.llt  In,.  ,|„.  ,.ln..k  ,-i,Vllit.  Tlli-  is  llKviiy-  il|,l,.p,.|„|,.,„  ,.(  „„v  ,,||„.,.  ,.,„.,.,. „t  .MmI  In 
pi-,,|,-,'l    tile    p,il,,|s   ,it    .•l,„.k    ltn,-|    ,,l||v    ,,11..   ,.,.11    i.    ||.„.,1 

■•■"■;    '!"■    '■i--'-"it    „f    111,.    nl,„.rvill.    k,  y    ,„„1    ,.|„-nlln.n|pi,    ,„„    n,-    -n„„.,i„„.,    ,1,,.,.,      ,.,.1|, 

lire  n-,ci|, 

CM-  Alh,rh,>y„/.~Y,^,„>  f,in,i..r  ...xprri,.,,..,.  it  „■„.  t-„,i,i,l  ,„„l...iri,lil,.  |,.  |,,.,v..  i 
.l.m.f  ,.„li„..,.,,„„  |,„,w,.,.„  ,li,.  ,.|,„.k  iiM.I  fh..  ,.„|,1.,  siplinti.  ;.,,,  ,„  |„v,.  ,1„.  ..l„..k  iv,.,„.,l. 
Il,«^  ,l„v,.||y  l,v  i,„.:,ii<  „,■  ,|„.  ,.,,,,,.  .,i„,,„„  ,,  i^  ,„.„„,.  ,„  ,,.,^.,,  ^^__  i,„l..p..,i,l.,|„  ,.1,„.I, 
siplMll   ll-.l,-i„ii   :,   li,|,.  p;i,Mi|,.|   t,,  til..  ,111,.  „t'  111,,  .■iilil,.  sipl.,,,1 

•lo  nlitniii   tl.,.  I.,..„|  ,.l„..k    iv..,,,.,!   ,„•  ,w,.-.,.,.,„„l  iH.nts  „ii   ,:„  ...M,.  Hll,.,     , ,,|i. 

'X  ;"""■'•■■•    '^  ^'  "•-  '-'-''■■1  -"■  ■■'  ^^  i-1'  1-.  tiiivi.,i..,i  .„i  i,iiii..ii,:,;  v,:^  - 

s    k  till'  "     ""•;-'-""-^  ^'•'■"  I>v''"-^i-.'l  - Ii.nl  "f  ,.,.„t,.,.ii|.  1111,1  ,i„„.„i„.  ,|„. 

,.11.1,1  1,1,1  liy  pli,,.,,,^.  ,|,„  „„„„|,.,  „„  „„,  ,^,|,,„  „„.  ,j|,,^„i„„,  ,„  ^^.,_.,.,,  .,  ^^.^^_  ,„l,i..,.|,.,| 
.v  «-i,!k„i«^,„-  „i|„.r  ..mis,...  ,„ii,|,.  ,1.,.  ,i,,i,„„  ,,.,.,,,,1  |,„„„i,,-,„.,„  o„  tli,.  l,i-ii,s  fnii,,,. 
ot  th..  oiil.l,.  i„s,nii„..nt)  .-nrryi,,,  ti,..  .,r.|i„i„.y  ,.„I,1,.  sip|,„„  wi,.  -i  iv„.l„.,l  i,i„„|„., 
un  wir..  ,1  wl,„.|,  wi,s  i,„i„.|„.,,  ,  ,;„,„,„  „.,,,,,,  „,„^  ,.„„„„.f,„|  ,„  ^,  ,.^,^^.  ^.^^^  J  ' 
tho  r,,.l  .„  ,„.  s,iii,„l,.r  i,r„i.  s,.  thiit  tl„.  -ipl,,,,,  ,.,..,„„„,,.,,  ,„,,„.  piil.siiti,„V,if  t  • 
s,i,i.,d,.,-  .„„|  l„.,„...  wli,.„  tii.,.,i  Willi  i„k  w„„l,|  l,.i,v,.  11  r..,.,„-,!  „„  ,1„,  ;.i,l,l,.  ,;,,,., 

llu'  r,...,i,-,„i«.  „t  this  siph.i.i  .liff,.-,.,|  ■  „„  thiit  „f  ,1„.  ,.,.,ii,ii,rv  ...M,.  ,i„l,„„  i„ 
;.s  n,i,,.h  ,,s  „  .ln,,,..,|  1.  ,.,„i,i.i„„„    H„„  ,,,  ;,,.,,  „.,,,,.  „ ,,„;,^^      ^^    _      -  ;  - 

1'     -.I  1  Ml...  pr.i.lii....,l  l,y  th,.  s„,„ll  vilirir  ppi.i,  ,|„.  f,,,,,,,.     The  ii„„.,i,.,i,.  ,.ff  ,  i 

I  .       ';   :    V"  "'".^  '".";■'•""!  ""  ->•'"■"  "■  ■•'-'  rKTnii,.,.nlly  „„  ,h„  rilLl.  it  ..,.,,1,1  ,„„ 
1.^  .s„l,..  s„    h..  siph,,,,  1,  k..pt  jii>t  i,l„,v,.  ,1...  papor  ni„l  l,y  „i,.„ns  „f  th„  vil,ri,t„r 

.s  .M,i,|,   to  .i..p„sit  dr.,ps  .It  ,nk-„h.„it  60  p,.r  s..,.,„„|-n„,l  tlfmliv  l,.i,vr  ,,  ,...,.„r,| 

l...t,.r,.  att,u.l,nip-  ,h.,  silk  tibro  t.i  th..  .s„i,n,l..r  r,„l  „„  I  Mpl,„n  i,  wi,s  s,il,j,...ti.,l  to 
a  ...nstiMU  piili  hy  nutans  ,,,  „  s„,all  wei^rht  f„r  i,  ,l„y  i„  or,l,.  t„  r,.,„ov..  it  ,  1  !  i  i  • 
s„fti,..,.„tb.  to  poriiiit^of  :,i.sti.ntly  r,.spoii,li,i,.  „„  ,h.  ,i„,„„.  ,,,  „„.  ,,,,,,  .,^  J' ,;''.^_ 
snt.ons  .,f  ,1,0  ru,I.     Tho  t..,isi,i,i  „f  th,^  tihr..  was  a.lj,i.sti.l.lo  hy  „i..n,is  „f  th,.  tw.,  s,      , 


"PP"si!inr  seruws  in  th(>  .,v,il  rii,j;>  ,,l  (1„.  rod. 
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'I'lii-    ImimI   cluck    i-i'ccii'il    "M    till     cmIiIc    tillcl    \v;i-    iii''i~-ary    in    cinlcr    In   lie   iiKlc   tu 

interpret  the  iirl'itriir.v  -inniiU  -cut   Ir.iiii  ll llier  ..li-erviiiy  .-tiilinii  himI  rccnr.jcl  liv 

the  ciililc  -ipliipu      In  recciviiii;'  >i(iniils  then'  were  iw..  n -lU  mi  punillil  liiM-i  mi  tlii> 

tillct.    the    -imillU    :l-i    slldwn    li.v     the    Clllile    -ipllell.    illlil    tile    clecU    l.eilt~    shown    li.V    till' 

other  siplinn.  The  Inice  ..|  the  hitter  wm-  the  leiii-rule.  >ii  t-  -peak,  er  -eale  r..r 
nien.snrinK  thi  ether.  'Ilie  tw.e.ecen.l  lireaks  In  the  line  drawn  !■>  thi>  I'leck  -iphmi 
were  proiecied  verli.allv  hy  ii  tine  pencil  lii  en  the  line  of  the  eahle  .-iphen  and 
the  relative  pesitinii  ef  tile  arhitrary  sinnal-  aiea-iircd  liy  a  }ila~-  -eali'.  -iniilar  to 
the  one  ile„-rihei|,  hnt  -oinewhat  larger,  as  the  two-econd  hn^aks  on  tlie  tilk  t  were 
niadi'  i-oiisiderahly  larger  than  those  on  the  i-hronouraph  .-heet-.  The  s|,eeil  of  the 
lillet    is   ad.in-tahle  hy   the   -mall    motor. 

Althoimh  the  -iphon-  were  umerally  |ilaee,l  fairly  opposite  .aeh  olhi.r.  that  ii.  in 
the  -atiie  perpendicular  to  |l.e  lillet.  yet  it  was  mcessary  to  know  tin  ir  paralliix. 
'I'o   att.ain    llii-   eml    the    loc.il    .dock    circuit    w.i-    put    in    conncM'tion    with    one   o|'    tho. 

eahle  ke,\.<.  till-  Ipo-itive)   n-ed   t'or  -(  ndinir  arhitr   .y  signals.     A  -ipccL-il  arm  was 

allaihed   to   that   ealde  key   -o   that    when   the  .-ahli'  key   was  ,1,. press,,!   to   make  i-ircilit 

and  s,.n  1  a  -iLiial   into  th,'  i-alde.  lli,'  arm  wmilil  at   that   mi nt   hreak   the  leal  (doi'U 

cinMiit.  he iv.-or.l   the  tim,'  on  the  till,:.      I!y  ipariiiM:  the  ridative  positi,.ns  to  a 

verticiil  ,if  the  hr.^ak  made  hy  thi'  eahli'  si|,hoii  with  that  of  the  other  siphon  for  tin 
tirhitrary  signal,  th,'  apparent  partillax  «i  the  siphoM-.  i-  ..htaiind.  To  this  parallax 
there  miiy  he  a  .simJl  oiilstan,|inK  ,-orre,'tion  due  to  want  ,d'  pi'rfci  ad.iii-tment.  that 
is.  ihtit  thc>  niiike  of  th,-  ,-ahl,'  key  ahsolntely  svnidiroiiiws  with  the  hreak  on  th,'  ,-locli 
circuit.  To  ohtaiii  tin  ahsolnte  parallax  the  nietiil  frame  Ciirryinir  Imth  siphons  was 
fiivi'ii  a  sliyht  shiirp  tap,  ;;i-iieriilly  with  th,'  hack  of  ti  pocket  knife.  Hy  this  niean-i 
thi-r,'  was  a  nioiin'iitary  simnltaiieons  ili.splac'mciit  of  hoth.  siphon-  an, I  the  ii,iial!ii\ 
ehtaiiieil.  and  hy  comjiarison  with  the  ahove,  an  ad.iustinent.  if  n,',-,-sare.  m.a.le 

Th,'  ,'..rrection  was  always  a   -mall  ipitintity— il'  iinythinK    it   all—and  alioii!   one- 
hiin,h',ilih  of  a  s,'eon,l  ,if  time. 

nhsrn-iii'l  /■■'■//.  This  wa-  an  .ir,linar\  .\nieri,-an  ti-li'iiraph  key  m..iMit,',l  <.n  a 
-mall  iiiec,'  .d'  woo,|.     Th,'  .-pri,ni  a.liii-'mi'nt   wa-;  mail,'  wi-ak.  and  thi'  platiinim  points 

ahont   a    fortiith  of  an   iia-h  apart.     The  sann n,liti,it,s  wer.    maintain,'d   tiiron(;h..iit 

th,'  w.rk.  The  moment  th,'  key  was  t,,n,'h,',l  the  circuit  was  hroki'ii  aial  the  transit 
r,  ,'orde<l.  inilcpemleiit  ,d'  th,'  -pa, 'in;;  h,'tw,'en  th,'  points  of  th,-  kiy.  whi,'h  1-  not  th,' 
,   '-,'   III   a    maki'-i'irciiit   key. 


SVsiKM    of    WciUKtNn. 

Vrnfirtimmc. 

It  was  ,li.,'i,l,',l  that  for  ,'a,'h  rinal  ilitTirential  loii;;itnde  ilier,'  sh.uild  he  five 
mutually  ,-ompl,'t,'  iiIl;'    -  or  th,ir  e,|nivalent. 

7'm,i.  A'./.  A  I'oii  .  ti'  in;;hl's  ]iro«ramm,'  compri>,'d  t  w,'nly-ei''it  -tars.  ,livi,h'd 
into  I'mir  s,!-  ,,f  s,.v,ii  stars  ,'a,'h.  On,'  .,f  th,'  seven  lu'ln-  .i  p.l:',.  >  liile  the  others 
wiTc  di-trihuti',1  hetwi','!!  th,-  zi'iiith  ami  an  iipialorial  zon,'. 

Two  ,d'  these  sets— -, mi'  clamp  I'asI   ami   I'lamp  west— i tpri.sed  a   timi'  deter- 

minatiiui.  so  that  each  nis'lit.  whin  ,dcar.  there  woiiM  he  tw,.  inileiien.lenl  tim,'  ,letor- 
miiiatioiis.  and  a  mensnro  of  the  imlividnal  hmirly  .-loi'k  rat,'  ohtaine.l,  l.,'si,le  the 
dtii'y  rati'  shown  hy  the  ohservations  of  siicoessivp  da.v.s. 

For  the  n,irthprn  hemisphere  the  nerliner  .Tahrhuch  has  u,'ti,'rallv  hiiii  used 
f.  :•  th,'  s.di'i'tion  nf  stars.  Imf  f,ir  the  southern  liemisphi-re  tlie  British  Xaiiticnl 
Almanac  furni.shcl  the  most  snjlahle  stars.  Roth  w,'re  -uiiph'ttii'iit,-,]  hy  the  Ameri- 
can Epheineris  iind  ConmiissaiK'c  des  Teiniis.     On  a,- ml    of  the  ilifferonee  in   h.npi- 

tndo  hetwi'cn  any  tw,i  stations,  an,l  for  ,ilher  rciisoiis  it  was  not  praeticiihle  for  the 
two  ,,hsr.rvers  to  ns,>  tlw  same  -ets  of  stars  tor  th,'  purpose  ,d'  ,'liminatinK'  errors  in 
ri(;ht  a-eension.  whii-li  in  the  standaril  stars  alone  nsi',1  is  snpp.is,',||y  a  vi'ry  small  ipian- 
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Ills.     'I'lic  |in.ur;uiiiM.>  wrr,.  mIwjv-  „,  iirrMiii!-.!   iIimI   c  ;i,.|,  ..l.-.r-vn-  u,,,,l,|.  witli  ,-l,.„r 

>k.V,  llMV  ,-..|ll|ll,l.-,l  lli,  lir-l  liiilr  i|,lcT||lill,lt|..|l,  ih;;'  U.  «,,nM  ll;n.>  ■  .1 .-,  rv  .  ,  I  ,,,,.■ 
■•"■'  '■l'll;i|'  I'il-I  .■'lid  .illc  -el  <'hlllip  W..I.  I„  r,.|V  III,  lilli,  .1  r\rli:i,il;.'.  L^.  llrlMllv  ill  |l.:;il 
I'.in..  1,1"  .•luck  -i^'iiiil-.  Tliiv  -Imiiil,  u-,iiil,i  ilirtvluiv  lull  l.,.|\vr..n  ih,.  tir-i  ^iii.j  >.r,,n.l 
iiii|.-|«-ii.|riit   time  .Iclcniiiiiiiiion-.      |i    |-  ;i||-ii,i|..ri;ini   thm    i|,r  r.-|«i-llvc  .•ln,-|;   ,  rrm- 

llC    lH'Cliriltc'ly    Kllnvvil     111     ih,.    lilHl-    ..f    .A, -11,1111;. ■    ..r    .'LM-k     -ii;„:,|-.        -Ilii-     i,    l„.,t     ,  .1,1  ;1  i  l„  ,  I 

.111.1    ;i."iir...l    \vlii.|i    ilirn     i-    n    lii I.  i.i-niiii.ii  inn    iimi..  .||;,i,  K     piv...  .liim-    ,ii„|    ,„,.■ 

1111111. •.Ii.il..l.v  f..l|..wiiit:-  ~ii,.|,  ,.s,-|,;iiiv,..     Tlir...ii;li   ,.| I-  Ml-  r.-iiii.  ..r  .,ll„.,-  Mii|,r..|,i,  i.,ii. 

\v..:ilh.r  ii  u:i,  ,|..l  .iluny-  |,...»il,l,.  i,,  nl.i.iin  tin-  tliii.'  .'..r.  ii,,lii;ili,,ii  win  n  .|..<ir...l. 

I'.x.li.nni.     ..II    r,,',/,-.      AI..II-    ill.-    wli..|,-    ->-i,iii    ,,r    ill,.     I';,,-iii,-    ,-nl,l,.    (u-,-,  liui,-li 
ni.-nii   liiii,.  i-  11-..,!   (,.r  ih,-  ,-,.iinii,.i-,-i:il   w..rk.      l-',,i-   i-'iji   ilir,,iit;li  ulil,-li   nm-  ih,-  iinti- 

lll.-ri.jl.-ll:     ,.r    <i|-,-.-ll\vi,-|l.     ill,-    (il-.-.lluii-ll     Ill.-.-lll     lilll,.     11.'     |l,,||,-    ,-|,„-|;     ,|i,||,     u..ll|,|     |,l-;l,-li. 

|.;ill.v  .-li,,u-  l,„-ii|  li r,,i-  Siivii.      Ii   wii.-  .1, -ii-iil.l,-  ill   ih,-  ,-;il,|,-  ,,tli,.,.-  i|i;it   ill,    liiM,-  r..i- 

.•.\clmn!;.-  ,,1'  ..|,.,-k  -i«ii,-iU  I.,-  ti\,-,|  ji  -.,iii,-  ,1,-tiiiil,-  lini,-  -,,  lliiil  ll;,-  ,.lli,-,-i-.  ,-.,iil,| 
«',.v,-rii  lli,iii-,|\,-,  M,-,-,,|-,|liij;lv  ;iii,|  Inn.-  lli,-  «|,iiri-  ,-;il,|,-  iii-t  n, 111,-111  in  i-,-;i,|i  u,--  ,-i| 
till-  ii|,|„'iiit,>,|  lilll.-.  'I'll.'  lilll.-  Uii^  -,,  ;in-iiii;;.-,|  tliiil  ill,-  \v,-.l,|-|.v  ,,;.-.,-i-v,-i'  Iim,|  liiii,- 
'"  "I'l.iiii   lli-  lir-l    lilll.-  .l.-l.-niiiiiiUi.iii   l,.-r,,ri-  ili,-  .-.x.-luii-,-.      In   ili,.  ii-,,|,i,-,  .,l,~,|-niii! 

lllil.V     I.I-    l..-i;lin     :llll|,,-l      illllll. -.lilll, -ly    ill'lll-    -llll-.l.    ;l<     ill, -I-,-     i-     lilll,-     Iwililjlll.         III.-    ,-s- 

<"l""i.i;''  I -i-l.-.l    ill    .-ii.-h  ..lisiTvci-  .-i.n.liiii;    lilt. -runt. -ly    11,, I    I.--    ihnn    lliirly    nrl.ilrai-y 

siiiiiiiU   111    iri-.-yuliir   int.-rvjiU.   iiv.-|-ii«ilii;    nl t    l\v..   -.-.-,, ii.l-   :i|iiii-i.   tin-   iiil,-i-\;il    l..iii:j- 

iihviiy-  -iilli.-i.-iitly  l.iiif.'  ti,  iM-riiiit  tlit-  -i|.|i,.ii  t,.  Imvi-  w.ll  r.-iiiii.-,|  it-  in.niiiil  |i,.-iti,.n 

ill   lr.-i.-iiif4-  ill.-  /.-!•,.   line  ,.!'  ,|,.ts  ,.ii  tin-   till.-l.     'I'll.-  .-i^i-iiiiU   Imvinu   l,.-.-ii   iKiilly   iin.l 

siili-l':i,-l..i-ily   n-.M-iv.-.l.  tli.-  r.- •.)  ,i|'  tli..   ninlil'-   w.rk  nil, I  ..f  ill,-   |,r,-,-,-,linj;    iiii;lil    wn- 

innlinilly    .■,.iiiliiiiiii.'iit<',l.   iiii,l    this   .-ii.l.-.l    tin-    11,.-   ..f    ih,-   .-nl.l.     i,.y   i|,,-    iiii;lii.      If   ;,|| 

W.-Ilt    Wfll,    till-    \vl|,,|,-    (-Xcllllll^JC    lit'    si};||,)l-    1111,1    .-,.1 li,-llli,i|l-    W.MlM    iipy    1,-—    ihllU 

l.-ri  liiiiiiil.--.      'I'lii-   wiH.  li,,\v.-\.-i'.   11, it   iilwii.x.-    ill,-  ,-11-,-:     till-   ink    in    tin-   -ipln.ii    ini-lit 

(jivi-  tl-.Mil.l...  ,,r  ill,,  vilmitiif.  ,.r  -.,iin-  .,il\.-r  vi.-i— it  ml,-    l',,r  \\Iiii-h  iiiu-t   ;il\\.-i.\-.  I,.- 

lir.-inifi'il  m.t  ,.iily  lit  tin-  ,-ii1,l.-  in-i  ninn  iit.  Iml   nl-,.  in  lln-  ,.l.-.-rv:it..|-y. 

'I'lii-,.imli..iil    tin-   win, I,-  wi.rk.   |-,-,-,ivi-.l    -imniU   w.-i-,-   -,-;i||.,l    I,,     |\'l.,t/   -m    lln-   .-.-il.l.' 

siiilnni    i-,-,-,.i-,l.   I,y    |,r,..i.-,-liny-   ||„.   J  ., n,l   ln-.-nk-   ..f   lln-  .-[...-u    ..ii    tin     l,,\v.-i-   ,,,-   i.!,„-k- 

<i|ili,,ii  i-.,-<,r,l  iipiMi  til,'  iipp.-r  ,111,-.  Tills  iii.tli,"l  »,-i-  pri-fi-i-n-,|  t.,  pi-,.i.-.-i  in;:-  tin-  r,-- 
.■.-iv.-,l    -ii:iiiils    (l„.MiiiiiiTm-  ,,f   ,|.-ll.-.-ti,,ii    .,t'  ,.;il,l.-   -ipln.ii)    ,,n    tin-   l,>\v.-i-    liin-    I.,    :iv..i,I 

,,lilil.-r.-iliiii;-  ,.!•  ,.li>.-iirini;   l.y    n    p.-n.-il    lin.-   ;w   .ir.liiiiit.-    tin-   ,|,,l    ,,i-   .|,iU    (vil.i-ati t' 

-iplnni)    iinli.'iitiiiir  \\\v  nri-ivnl   ,,t'  tin-  -iL-iinl.      In    tin-  lln„l   piir-ii,  ,|.  .-ift,-i-  mljustiii!,' 

til.-  «-liiss  -.-ill.-  t.i  c.iv.T  111.-  iiit.-r-.-,-ti,.ii  ,.t'  til,-  ..i',|iiKii,-  |'r,,ni  tin-  ,-|r„-l<  Im-nk-  wifli  tin- 
zi-ni  lin.-  ,.t'  tin-  .-nlilf  -ipli.ni,  ,,in-  ,-,iiil,l  il..|il,.-i-i.t.-ly  .l.-t.-rmiii.-  th,-  tii--t  iii,li,-iiti.,n  ,,f 
til,'  .-lilll.-  -ipln.ii  l.-iiviiif.-  its  z.-r,i  lin.-  ,,f  iin.li-l  nrli.-.l  p.i-iti,,ii. 

'I'll.'  -i-iiliiij;-  .it'  til.-  simiiils  s.-iif.  wlii.'li  «i-i-.-  r. i-ili-il  liy  t„,i|i  -ip|i,,n,.  wn-  iilw;i\-i 

.|,,ii.'  ,,ii  till'  .'luck  .siplmii  i-,-i-,ii',|.  lien.-.'  ir  is  1 -s-i,|-y  l,,  :ippl\-  t..  nil  -,-iiliii;;  ,it'  -ii;n:ils 

r.-.'i-iv.',l.  whi.'li  wi-n-  i-.-.-..r.l.-.l  ,,t'  i-mir- il\    ,,n   tin-  i-iil.l,-  -ipln.n.  tin-   p.-in,ll;i\   ,,1'  tln^ 

i-iiM.-  -ipli.,|i.     Tliis  piinilliiN  wii-  .-i-ii.lily  ,,l,i..i 1  frmii  ih,-  siymiK  smi,  1,,  ,-iiii-i.  in  ilmt 

cii-i'  \v.'  liiiv.-  111.-  r.-.',.i'.l  1','r  ,-11,-'  i;;iiiil  l.y  lln-  tw,,  si]ilnins.  '[',,  t,-l  lli,  mljii-l  111,  nl  ..I" 
til.-  <.:il>l..  k.-y  with  tin-  |,i,-.-il  ,•!,,       .-in-Mil,  ;..-..  wheth.-r  tin-  tw,.  .sipln.ii-  r,-.-.,r,l,-,|  -inml- 

tiini-,iii-ly.  tl iil.l.^  k.-y  iiinki-  .-,     I  tin-  i-l,.,-k  i-ii-.-iiit  l.f.-iik.  tin-   I'r.-inn-  ,-iii-i-yiiiL;   lln-  tw.i 

siphon-  w.-i-  lit;htly  tiipp.-.l  iit'lt-r  tin-  .-x.-Iliiii;.-  of  -iiiiinls  tli.-ri-l,\  iiiiikiiiu  -iniiilliiiM- 
oiisly  11  l.i-i-:ik  in  th.-  tw,,  lin,-  niinl,-  l.y  tin-  -iiiln.n-.  iiml  tin-  iil,s,,liiti.  pnnilliix  .-\- 
pr.-s-|.,l    in    linn-    t',. 1111, 1.      It'   th,-    iipi,:ii-.ii  11-    is    w.-ll    ii,ljii-l,-,l,    this   MJisoliiti'   pnnilkix    is 

i.1,-iiti,'iil   with   tin-  ,'i liliiim-il    11-  ,|,--,-i-il„  ,1   nh.iv.-.      Wh.ii   ;i    ilifF.-i'.'ii.-.'  wiis   f.mti.l    it 

Wfis  c.iitiin-,]  t,.  111". lit    ,,iii-hiiii,lri-,lth  ,it'  :i   -i-i-i'inl. 

Ml'.  W.-ri-y  inviii-iiihly  s,.„l,.||  iln-  ,';il,|,.  -ipln-n  r.-.-.n-.l  l.olh  t',.r  -,-ii.liiii;  ami  1- - 
I'.-iviiiK  si«ii;ils  on  the  .'lock  siji]i,,n  lin.'  hy  pr..,i.-.-tiii;;-  tin-  -mm-  ,.11  tlmf  liiip.  Tin- 
Iimi'mIIiix  of  till'  .sipli.iiis  WHS  .ihtniin-il  in  a   inaiiiii-r  -iipiilar  1,,  t!.,-  ,,ii.-  .l.-s.-rih.-.l  ahovi-. 

Till'  iii'i'iiracy  with  whi.-h  a  .■oiiipai-i-..ii  l.i'tw.-.-ii  two  .-kn-ks  or  ,'hr,.iioiii.'t.'r-  oaii 
I,.'  iiui.lo  hy  111. 'litis  of  a  cnhl.'.  is  prn.'ti.'ally  only  a  iiiatt.r  ,if  ,-ar,-fiil  sfaljnir  of  tlio 
lilll.'  sijiiiais  on  till'  tap.'.     So  riial  with   th,>  ta]),'  riiniiin'.'  .mt  a|)pr,.xiiiiati-ly  an   iii,-li 
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il    -(■.-i.tlil    il     i-    I'dlllrl    tlllll    ;lll    lAi'llilllUr    .■!'    llliflv     -iBMllN    k'ivc  -    :l    |  iV.  .1  ,al  ■  !■  ■    (  IT"r    h'l'    ill'' 

irii'iili  ilitTc  n'lii'c  ..I'  ilw  two  (■lirnii..iii.  I.r-  ••!  li-f«  lliini  •  ■.""-.  Sinnll  iM  llii-  ■|iKiiilit,v  i-. 
it  iiicludi  >  cri-.ir  '■<  ^fiiliiii;.  irnriiliir  riiiiiiiiiir  out  i.f  I^iih-,  irrcuiilai-lly  of  r|..,-U  \»-.\\~. 
■  nil  ■litFin mini  v.yU-. 

» ■..rniNinil    with   ill.     iiiiniv    o'li.r   i|nMlitili>-      -l;ir    jiLn'i-.    N  ^  •  I    r.M'iiiiy-.    lriii|iir;i- 

tnn     with    il-    liiiMi       illVci-   i.ti    iii-i  nnii.Mt    Mini   clmm Icr.   irroi--.   ..t'   .pl.-irviitinii. 

Iiijv-iiii:il  ii|ii,iliiiii     i-i;tiriiiu   'nil.  the  ilctiriiiiiint i..|i  1. 1'  llii'  clitTiTiiii-r  ..I'  l..|i»;itii.|i'.  tli.' 

Iir..l.iil.|i-  iiM-..r  nf  nil  i..\rliiiii>ic  ..I'    lime  .-i«iiiiU    i'   A -t    n    vmii-liiiiu   MHiinlilv.      Tli. 

s:iiiii-  niiinrU  iL.tiU  Inir  f.T  :iii  i\i-liiiiini-  ..viT  Inn. I  lim-.  Fin.  •''  illu-triili-  ;i  .mM.' 
ri.'i.r.j.  I. ..ill   ni-ii\  iiit'  nii.l   -i  ii.liiiu. 

i'luil:  Exili'imir  ,,n  l,,nnl  l.li"^.  I.nti.l  lim-  cxi-llilliKi-t  wi-r'f  iiiinli'  lictwccii  Vnii- 
,-..iiv.i-  nil. I  iiniiiti.j.l.  S,.iillii,..il  mill  ill.'  ..I...rvnt..fi.'.  iit  Hri-I.nii.'  iiiiil  Sv.lii.v, 
ill,'  l..nii.  r  tiftv  iiiil.-i  di-tntil  l.v  wire  nii.l  tin'  ..tliiT  7.".:!  iiiili-.  AI-.  ImIw,..,,  I),,iil.t- 
I,.,-  l:;iy  nii.l  tlic  ..I.Mnnl..ry  nt  \V,lli.i;;t..ii.  T"!  mil.-.  Tin'  ix-'lmii^.-  w.P'  (■t1..'l..| 
willi.'iil   ill.'  inl(  rp"-ili.iii  ..I'  nlnx-  ..ii  lli.'  liin'- 

Il  wn-  ciwtniiLiry  l..  iil|..w  I...1I1  i'l...-k-  1..  n.'i.r.l  ..v.i-  lli.'  wiiv  nl  lli.'  -niii.'  lim.'  nii.l 
.,<-nr<\  ..11  ihr  .•lir.ilii.nrniili-  ..C  lli.-  Iw.i  -tnli..ii-.  Tlii-  wn-  n  iiicr,'  .•lii'.'k  ..11  tin'  nclnni 
.•xi'liniiK''  I'.v   nrliilrnry  ^iuiinl-  nii.l   t..   -li..>     tin'   ivlnliv.'   p..-ili..ii   ..ii    lli.'  .■Iir..ii..i;i-n|ilis 

,.f  Willi..  ..Ill'   miiiiit.'   (111.'  •••"ill   -.'.-..mil    ..I      I Ill'  I'l...'!;  mill   '-..in. iniinit.'  ..!'  tin' 

..llii'f   .-l.ii'k.      KxiM'ri.'ii.v    li.i-    li.ii«'    -I1..WM    tluit    n    1 -.     n.-.-ni-nl.'   ,'..iii|.ni'i-..ii    l.i'lwi'.  u 

lu'.i  rl....U-  .'nil  1m'  iiin.li'  l.y  nrl.ilrnry  -iiriinU.  llmt  U  l.y  l.ri';ikiii-  th.'  l...';il  i-l..i'l<  .-iv- 
.-irl  il-  ^lii.wii  ..II  ill.'  .•Iir..ii.itrrniili.  nml  l.y  tlmt  -niii.'  .l.'pr.  — i..ii  ..I'  tlw  U.-v.  l.ivnkiii;^  tli.' 
imiiii  liii.>  nii.l  lien.'.'  M'ti.liiijr  n  -imini  U,  th.'  .li-tniil  -lnti..ii  ili.iv  t.  1..'  r.','..r.lf.l  ..11 
th.-  .•hi-iiii..trnipli.  thnii  hy  simply  nll.iwiiiL'  th.'  cl.M'k-  t.i  r.'.'.)r.l  ,,v.r  lln-  Im.'.  '1  In- 
piirticiilnr  m.ril  ..f  tin.  nrhitmry  >itriinls  lie-  in  th.'  fn.'f  tlint  in  s.-,iliii«  ili.'  .■lii'..ii..- 
fiiMIih  -hiM't-  th.'  minil  i-  nml  r.'mnin-  mil. ins.. 1  in  mnUiiiu  th.'  iii.'n-iir.'mint-.  wlnivns 
wh.'ii  -.•nliiitr  th.'  iv....|-.|  ..f  tin-  tw.i  cl.M'ks  iv..,.r.liii«  .iiiinllnii.'..iwly  ..n  lir  .•lii'..ini- 
-nipli.  (Ill'  miii.l  iiiv.iluiitnrily  !..•.•., iin-  l.in-«'.l  nfl.T  mnkiim  mi.'  m.'n-iiM'm.'iit.  \\  .■ 
kni.w  in  n.lvnn.'i'  whni  th.'  r.'mnii-.iiij.'  in.'nsiir.'in.iil-  sh..iil.l  l.r.  ^  It  i-  impi.s-il.l.'  t" 
.'.'t  ri.l  'it'  the  iiitliK'H.'.'  "f  knowing'  in  n.lvnii.'.'  whnI  In  .'XiM'.'f.  Thi-  iiinl.'sirnl.l.-  .'..n- 
"lili,.n  ,n  .'X.-hniiir..  ,if  .'Wk  -iirnnU  i-  ..livint.-.l  l.v  mhiptiiiK  th.'  iii.'th...|  ..f  ni-hitniry 
-ifjiml-.  Th.'  nnn-uivm.'nt-  .m  tli.'  .•lii-..in.i;i-ntih  -h.-.'l-  ns  w.ll  n<  ..11  th.'  .'nM.'  fiH-'t^ 
wor.'  I'.n.l  t..  th.'  ..n.-hiiii.lr.'.ltli  ..f  n  -..•..ml  >•(  ti 

At  th.'  ihr.'.'  ..lis.-1'vnt..i-ii-.  I'.i'i-l.nn.'.  Sy.lii.y  nii.l  \\'.'lliiii;I.i|i  ill.'  Mm-.-.'  iv^nst.  r 
with    till.  I    III'    pnpi'i-    nml    tw..    -tvl,-    wn-    ii.-.'.l    t'l.i-    n  .'..I'.lini;    ih.'    .'M-hnnt;.'    ..f    .•l.'.-U 

-i-iinl-.      It    i-    s.mi.'whni    -iii-pri-inii    In.w    t.nn.'i'.u-ly    llii-    t'.'i- f    .•linnnisirniih    H 

mnintniii..!  imt  .mly  nl  th.'-.'  ,.l,-,'nnt..ri.-  (Sy.lmy  lin.l  n  .Iriiiii  .'hi'nii..«:rnph  t....)  hut 
iiNi.  nl  th..-.'  ill  Kur.ipf.  Th.'  .•yliml.'i-  .'lir..n..L!rniili  i-  P.  .'ii.'  win.  hns  iw.'.l  l".tli  ?" 
mnnit'.-tly  siipcrinr  fur  .•..nvcilii'in'c  ..f  r.'t'cr.'ii.T  nml  ivailiiif;  nml  -nviii;;'  .if  lim.'  tlmt 
il   i>  .litticnlf  III  nii.l.'rsiiiml  why  tlw  >r.ir-.'  fi'riii  i-  ntniiu'l. 

l!.ili\—\l.\U-   [<  "I f   th.'  nn.-t    .litti.'iilt    pr'.l.l.'m-   with   wliii'li   w.-  hnvp  to  dv-.A    in 

l.miiilml.'  w.irk.  Il  i-  m.i  tin-  mnf-'nilml.'  ..f  tin'  rni.'.  nltli..iif:li  a  -mnll  niti'  i-  v.rv 
.li'-irnl.l.-.  Imt  tin-  .•..n-lnm-y.  Thi-  is  tin'  .-riix.  A  .•lii'..n..iin'l.r  :iiny  hnvr  nn  nppnr- 
I'litly  c.iiistniit  .Inily  rntc.  y.t  th.'  Innirly  rnt.-  f.ir  lli.'  •w.'nly-f..\ir  In-ur-  mny  ami  'Lm'- 
vnry.  A^niii  th.'  rnt.'  is  init  th.'  sniiic  wli.'ii  th.'  .-urr.'iit  i-  on.  as  when  it  i-  ..ti':  lln' 
fiiriucr  .".11.1111011  ohtniiiiiifr  wh.ii  ..hsiTvinsr.  nml  th.'  Intt.T  tin'  n-t  ..f  tlir  ilny.  'i'ln' 
rati'  il.'.ln.'.'.l  fr.mi  two  inilip.'il.'iil  tiiii.'  .I.'t.'rininnti.nis  ,,f  tin'  sani.'  niiilit.  when  th" 
ti'inpcrntiir.'  is  prn.-tically  .•onslnnt  for  llii'  .•l.i.'k  .Inrinir  tin-  linii'  ..f  ohs.'rynti..ii.  nml 
til.'  olo.'k  i-  in  .-inniif  with  tin'  hnttcry  .mly  .liiriiif;-  ihnt  lim.'.  is  -ilil.'ni.  ii  over,  the 
sniiio  as  that  .ilitnincl  fnnu  .Iny  t.i  .Iny  ..li-.Tvnti.ms. 

Ill  oiir  proyrniiimc  \vi-  linv.'  two  imlep.'iiil.'nl  tiiiie  .l.'t.'niiinntion-  I'l.r  la.'h  nif-'lit. 
V.M-\\  set  of  tnitisits  is  re.lu.'i'.l  M  'he  (•p.'.-li  ..f  the  moan  .it'  thi'  time-  of  transit  .if  the 
-inr;  .•.iniiiri-''if''  the  set.  The  rnt.-  whi.'h  is  applic.l  for  .aeli  trniisil  to  th.'  iiifinii 
.■pi.eii.   niiii   tor   wliieii   soin.'    mn^inilmt.'    mn-l    1"'   n—uin.'.l,    is    pr.i.  ti.'a'lly   .i    vnni-hin;.' 
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'limnliiv    ,„   t|„.   r.>iilliMv'  .•l.n.k  ■•Mrr.wti,.,,.     Tlh.   i,|,.,,I   ii„ i   ,A,.|,i,iiu>.  w,.„|.|   I,..   ■,! 

'hill  .■|""-li.  "Ii.  H  iIm-  .tr-.-i  ..|-  rnt.-  i-  ,liMM.i;ii.,|.     lint  t^r  ^■.,r\..n•  n „,  tlii^  i-  f I 

' i'ii|'i'M.'li.-nMr.     In  i|„.  |,n.i-niriinM>  ih.n  ,.|   lu,.  iii,|.  |„  ,„|rMt   in,,.'  .|.  i.nnin.ni..,,- 

I..r  ..l,v,.,n,   r.-„-..M.  ll„.  .xcl,,,.,..,.   w,-.,  nrranL'.'.l   i,,  i.,k,-   ,,N,.-,    ,,l t    ,„i,lw;,v    l,..tw..„ 

""■  ,'"■".  '■ ''-•     -^i'   iMlir|M,h,ti..„   l,..tw,.,.„   i|„.   ivv.,  .., h,  ^.iv,.-   il„.  ,|,„.k   .•nrr.M.ti.,,. 

"/    '.'"■   ",'-"""    •■ "•'■'•    '1'^"    "I'   'li-  -ilinaU.      Tlii-   n.o,,,,,-   iImI    .I„.    n,i,.    i,   ,.„„.t,,„t 

■InriMKtl,.  nit,  rv;.l,  .,,,,1  i-  n  |,n -,,,1,  .1  l,v  ;,  .ir;,,dii  Ii,.-.     IT, Mr N,>i -  „,rr-iirv 

"-    -"INI   llli:.    Ml--,    ill.      ml,      Villll,      li.i-     I,  .,     uc    iulll. 

'''.'"";'";"'""    ■'■""■■     ""    'l"'    '1-- 'i"i'    'li^i'    Ml.     I ■   ..(    ir:ui-.i„i-M,,i,    i-    il,,. 

«iiMi.     IN   Lull,  ,|i,v,.|„.„-  „ii.|   tli:ii    i|„.  ,.l,r,„ I,,,.,  1,,,^,.  ,|„.  -,■,„„.   ,.;,i...   ill,.  ,litr..r.. 

■■f  IV,.., nU  ;,,  i„,,  .-i.iii,,,,.  ,,r  ||„.  ,.x,-l,.i,,y,  ,,|  liiM,  -im,,,!-  uill  iv|,iv.-.iil  lul,-,.  111,.  ii,,„. 
I'l   Iraii'iiii  — i,,ii. 

WV     aiV     .,l,|iu,.,|      I.,     M-.-llll...     Il,;,,      ill,.     ,  ,•,,„-, „i-,i „„.      I,     ,|„       ,^,„„.     j„      |„,,|,     ,11,.,,,. 

"■■",:•     ■"!    '"   "-.■I'rt'-'-'-i (  'II-   r nU   „(•  ,  x,-lLn,„.  „r   I ,ii:,inU   ,h,T,.   „„i.,    !„. 

"''';'"■''   ''"■   '-'l^i'iv,.   i-ai,.    (.:,■   ,1„.   |„i,.,-val   l„.|u,.,.,,    il„     „„.„„-  ,,r   i|„.   ,ii,„-   ,,|-   ,|„.   ,„,, 

'•^'•''•',"»''--      ll"~   iii'irval    i-  itii„.,|   I,,  „| ,    ,.,v,,  i„i„,ii,.,. 

Fn,|i,  ll„.  („,,  ii„|,.|,..,„l,.|,,   ,i„„.  ,|,I,.niiiiu,li,,ii-  iiia,!..  a,  ■■a,-li  -laii.,i,  ,,„   i|„.  ,a.,„. 
.i.i:lil   III,.  l,„ii,.|v    1,11,.  „,■  ,.a,.l,  ,.l,p,„„ii,..„.r  wh..„   in  .-inNii.   i.s  „l„aii„.,|.     Tl,,.  aLn.|„-ai,. 

ilitfwwi..,.  ,,|   ,|„.„.  i,,„„.|y  .M,,.-  niv,  -   ,h,.  ,.,.|a,iv,.  Ii,,i,rly  ra,,.  „l   t|„.  tw„  ,.li,. „i,  t,,- 

■Mi.l  Illy  |.n,p„rli„ii„l  part  f,.|-  ,1,..  r.U.y,.  ii,„.nal  i-  ,|„.  ,|u„„ii,y  ,.,il,.r..,|  i„  il„.  ,.„|„,„„ 
lulativi.  rat,.     ,,(    hil,!,. 

On  ...x,.hn„K..  I..V  laiallin,.,.  i,   will  1„.  „.,.„.  ,vt',.,Tiii^  ,.,  .1,,.  ,|ia;:ra„i  ,.(  ,1„.  -wil.-h- 

'"';"'''   "'■",  '!"■  'I''' 'I   "-ii'i "i'.n   liiiic'   i-   fiv,.   |V,„„   any   r,.tar,|ati,„i   l.v    ll,..  ,iu„al 

-vhiy-    ,„    l.y    Ih,.     ,.,.,,ii,|a,-y    ,.i,.,.|ii,.,   „,■    ,|,„   ,|„. y,„,,,,..      .|-,,„   ,.jf,  „,    „_;„,    ,,,,.    ,„,_^^ 

|..-in-n  „t  .1,,.  ,.|,„.k-  „f  n.,a,.,la.i,„i  l,y  ,l„.  .i;:.„al  r.lay,  ai„l  -,.,..„Hla,-v  ,.1,...,|1,- 
will  .l.»a|MM.ar  i„  ,1,..  „i,.a„  ,,t-  tl„.  ,„.,  ,..x..|,aim,..  pr,.vi.l..,!  ,!„.  -,.,„  „f  ,1„.  r,  l.-u-,la.i,,„> 
h.v  -i^nal  ivlay  aii,|  -,.,.,, ii,|a,-y  ar  ,,ii,.  .,.,,i,,„  i.,  ,.,|„;,|  ,,,  ,|,,,,  .,,  ,|„.  ,,,,„.,.  j^^-^ 
'•'""''•' -■  li""'Vi,',  II,, I   II -a,-.\    t-,.r  tiii,lii,jr  ,1.,.  tin,,.  ,,f  lra,i.nii"i..|i. 

,  ''."' ;.'  ^-V"'';"'.'-    l--..rlii,ia„.ly  f,,,-  ,li,.  ,n,.,.,i„n  ImIw,.,,,  Cana.la   i  Van..,,,,  ,,.,•, 

;'";'. -^ "-'/''';'    '•^","" ■••>■  ^''-••^■'•"-  >^'-'^""l    <l)„iil„l..,.   liay,,   ,|„.  p,.,.„„ ,.,,„„i„„ 

■'"'"   '  ""i  •"■"  "'.'^'  ""■'•^  "-^'^  ilM.iinat,.,].     Tlii.s  is.  „f  r...  „„  tli,.  -,„ i,i„n  .!„„ 

""'  I"-'--"'''  <-'V>'<Unn.  r,.|nain.. n,t.,nt.  A.-  t Ii„,nti<.  .•„n,li,i,.n..  a>  tar  a.  t,.„ip..r,- 

""■'■  ""^  -■"■"•'■nM.,1.  ami  tli,.  -iir. inline',  «■,■:•,.  fav„iiral,l..  f„r  iH.r> ,„,iif,,rl    tlirro 

wa-  ,„,  ,1  i.non  r,.a>,.n  f„r  „i..,„.,.|in«.  any  ..lunij.,.  ,|,irin>r  tl...  .•anipai^n  i„  tli,.  p,'r>„nal 
"•inatn.ii.  1 1,..  ..|„iinianon  r..f,.rr,..|  .„  wa.s  ,|,„.  ,„  ,1„.  ta.-f  that  th.-  nu.,il„.r  „f  Mati,,,.- 
«-a.  .Ml,l.an,i  ,l,at  >';.  „l...rv,.r-  ,„.,.,ipi..,i  al,..rnat,.  Mati„ii..  I  „,.,.„pi...|  tli,.  ...rniinnl  a,„l 

iMiMI.'  >ta„„i,.  wliil..    .Mr.    \\..rry   „,...|ipi..,|   th,,  „,h,.r  ,u„      I.-ainiiiiL^  I    \„rf„lk    '  - 

l|.n,l..--a,i,|  t,.r  tlir<,.  lu,,  Ma,i,,„.  .litfcn-ntial   p..,-,.,ial  ,.,|uati,„i   ,„„-t    l„.  ap..li,.,|       "I,, 

''''":''."";"■  -"'•!'  ^v..  ..I,>,.rv,.,l  r  return   uiili   tl„.  .an,,.   Iu„  transits  „f  ,i„.  Trii,- 

paciti..   I„n-itii,l,.,  ,„,  ..,.v,.ral  iii^^lits   in   a    niaiin,.r   i,l,.nti.Ml   with   that   at    w.,rl<    in   th,. 

Ninth  -^I'M^    an,|   „ii,l,  r  Mniilar  .-liniati, n,liti,,ns.      I,    ,„ay  l„.   n.tnark,,]   that    it   u.k 

","'"■"'.■" ''"    '"■'"'■'■    I'-^'^i"^-   <>"^'^va    ,..   .,h.s..rv,.    f.,r    p,.,-„nal    ,..|iia,  i,.ii.       In    th,.    ti,-t 

'        "■   "   "T  ?"'",';■  ";'■'•""""•"■••  l"l""-  '•">■■••  ^-"l  Il.v   "IV  C.i.Ur   Iran-it    ha,|    n„t 

,v,.t  arnv,.,|  when    .Mr.  W.rry  s,.|  ,,,,1    f,,r   Faiinitiir  i«iati,l.  via  SaiM,,a. 

I-nr  th,.  |.,ti«itu,l,.  ,.t-  l!ri-l,an,..  .Sv,ln,.y  aial  Wijlini^ton.  I  „l,.s,.rv..,|  with  ..a.-h  .,f 
t  11.  ,,l,-..rv,.rs  at  th,.  r,.-p,.,.t  iv,.  ,,l,„.rvat„ri,.-.  I,y  ,l,.i,.,.niinin«  tl„.  ,.l,.<.k  ..„rn...ti„u  lur 
111,.  ri.-|,i.,.tivi.  |.,,iiiiii,,n  |.| h-. 


Iii>ilnitii'  iitiil  Ciiiixl'inlx, 

Thnnil  litl,i;;,l.<.  -Th,.-.,.  wi.f,-  ,l,.t,.rniin,.,|  I,.-  I,.,th  instnina.nts  I,--  ,,l,.-,.rvinu'  tho 
transits  ,-,f  sl,,w-iii,ivin«.  ip,,lar)  -tars  an,]  th,-  int-.rval-  »,.r,.  all  n.firr,.,!  t,.  th,-  ni.-an 
iin.l  iiDt  t,-i  lhi.  niiilili,.  thna.l.  Tli,.  tiim-  ,,1'  transit  an-  .•,,rr,.,.t..,l  f,,r  lev,'!  (if  aiiy 
chaiifTo  ,,f   li.v,.|   has   taki'ii    pla,',.  ,liiriim.  th,-   transit)    ami   f,,r   rat,..      MultlnKina   tho 
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tiiiK'  iiitrr\^il  lit'  iiiiv  llirniii  Iroiii  ihr  iiumii  lliiiiiii  l>\  liii'  lusiin  ii  'In  ,^iiir-  ilirliiia- 
lioii  Kivi..  till'  i'i|iiiili>riiil  iiitirviil  fur  tlir  ••iiiiic.  V<>r  ririMiiii|i'iliir  -tiir«.  «Iimm'  nioiinii 
iliiriiiK  till'  tiiiii'  of  triiii'-lt  frmii  <>iii'  tlinnil  In  iihi>tli>  r  U  >i'ii->ilil>  \\\>  iiH'  if  ji  iinli' 
till'  iiitirviil  inii-t  hi'  furllirr  Miiilli|iliri|  \>\  \\v  ciiIm'  nmi  ..f  idc  ci.-iiM'  ^if  llir  lioirr 
iinuli    'if  llii'  niiir  i'<r  \\\f  ri'»|Ni'ti\f  ilimuU. 

Till-  fi'lluwiinf  lire  lilt'  Viiliii'K  "f  till'  1  i|inii"ii:il  iiilrr\:,U  f"r  Klul/  lr:iii-it.  'h  lir- 
iiiiiiril  fr"iii  lniii«il-  "f  II  ('nii'l".  y    rriiiiiuiiii.  u    rriMiitriili  :iiii|  li  ( 'liiiiiiiirli'iiiti-'. 

rLiiiii'  V.w-x. 

». 

1 !••!•:!!• 

:; >  -L'T''! 

:i (i'lHMt  • 

»..  .! ' ■■^■■■i''-> 

-, -  I'tilO 

f. I  "••':i'l 

7 •  l-riT'l 

> t  ;!'L'(itt 

I) f  r.  ■(Uii' 

1(1 ^  ^  •:!."'-' 

11 '      '.l-'Ht."! 

F'T  ill''  WiTi'v  li'iiM>ii.  llii'  viilur-  .li'tiriiiiiii'il  fi-'iin  Iniii-il-  "f  a  '  'I'litiiiiri.  n  ( 'nii'i-<, 
(iiviiiiliri'lui'  \'XV>  iiii'j  <*   Driic'iiiU  iiri': — • 

('iiiiiip   Kii«t. 

1 i<-jo;» 

2 Il'!t0;5 

:! -  '.i->r.i 

I "   »-:o4 

r, -  .-inn 

i; -      nil 

7 +  ii'A 

s f4  'lis  I 

!l t   !I-,"!I1 

111 Ml   OOli 

11 fU'l.V! 

Iiir(iii(i!ihi  iif  Pivof.i. — Tlio  Klotz  triin«it  \vii<  rii-i'ivc.l  frum  ihr  iiiiikii'  in  'he  ili'inl 

of  winter  iitnj  just  prior  to  lonvinjr  f"r  the  I'^icific  >"  ilint  i iipurli.iiit.v  wiw  iifTunlr'l 

to  (li'tc'riiiiiie  Jlii.v  of  its  ooiistiints  iit  dti:;  .ii. 

The  iiiciniiility  of  pivots  wiis  (Ictcrmiiiiil  li"tli  liv  <p<'ciiil  -irie-  "f  "li-irviitioiis  nnil 
mI<"  from  till'  iiiiiiiy  lovcl  rcmliiijrs  just  luf'Tc  iiii'l  iifter  ri'Vcr-ai  "f  triiii.sil  in  tlie 
iliiijy  (■('Ic  nr  iiis:lits)  tiiiio  (Ictorniiiiiitions, 

In  this  triilisit  there  was  a  eon-iderahje  elianj^e  in  tlie  ineiimiiity  of  pivil-  fr"hi 
April  to  Deeenilicr.  Fur  Viineimver  iind  Suva  the  values  are  identical,  the'iee  "uwanl 
there  is  an  inerease  f'lr  Soutlipm't  ainl  still  more  for  I)cinhlle^<  Hay.  The  ean-e  "f 
the  ehaiij.'!^  is  not  apparent.  Hefori'  I'eyiiniin^!  ol^ervinjr  in  Southpnrt  I  rem.ived  wilh 
{Treat  ditlienlty  the  plujr  earryiii^r  the  lens  in  the  idamp  en<l  of  the  axis  as  the  inner 
siirfaei'  'it  ihi-  lens  was  eovered  with  hrass  tilinj;s.  In  re-insertinfr  the  phi;;  I  did  ii"! 
pet  it  (luite  ■  home.'  Tlii.s  inijiht  perhaps  have  atTe<'led  the  diameter  "f  that  piv"t. 
Whatever  the  reasoii.  the  ipiantity  was  aeenralely  iletennined  and  applii''!  to  the  level 
correction. 
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III.. 


iMi-mi  \ 


r..v.;!:.r;;:;''!::i::;,,::;:';!;:,,:;7r,:-  '"i-  ■■•"■''> ■ ih. 

':^r>:y:i:Zu'v;:T^^ ....„„.,■,.„: 

'•    •'"      "'^i-    "I'I"'M1.      ll„.    ,.|;,,ll|.    I.,    Illi.. 


Ml     tl„.    ,.,,r,v..,i,.„„    „,v    ,„l,|i.iv.-     Inr    rl,MM„    ,.,. 


ilir  luit'.r.     Til,.  ,-i 


l.'i;l.     Till    viiliii-  . 


'■'■'I""''>"  '-' "•'■/■  «iri.  ii|,,.|„.,|  |,,r,.,„.|,  -,„,„, 


-n,.,  „r  n.„iii„«.  „„  ,ii    ,.     ,         ^V     '■'  '^'"" '-■"■•  «-  '.I- il  r, ,„„ 

'•"I'Ml.   in    ,|„.  ,,,ii|,„u.   Ii.v     I   ,       „|   '  ''''■"•"'"'   "■"-.'■'HM,»il    M,    I,    ,,...i,i,.„    , |„„    

u.uuJ:-L      , :::  r  ;)r  1"; "" "" ".'''""":  "''•''"'■  ■'■•""  '■ -'-  •••■  •  ■•■ 


III   iiriL'iiNir  iiii-ii- 


,'"■, '"•^"' ^"',""v' liw-i'.n  iif  .III.  I..V..1 ,1,  .>  |.-  i, -„:"  '■ 

^^t;^;:::•^:;:;-:;:•;:.•l:•,- ■ i..in;, ,...,.,  ,.,„,,,,,, 

::'r;::;,;:;;::r::;;;;:::,;:7;i:.:.  •:;•;';;:: ^,^-';^:;"\i::::::.:r;;:;',;;.,::r 

f-r  niti.  iinil   fur  In  i  r  .     '  Tl        "^"'"  ."",'-■     ,""'   '"'"-  "'    "'^"-i'    "iiv  ,.„rr.i.ti  ,| 

'.  ..;ni.i„K.i,iH,:",i:;::;t,  J';;;;':,::.:;,,:'!;;,;;;;:;;, -'-^  --  -'<-  -•>  -•> i 

,..|:':;;;:;:'^:sS:"""'' ""•  ^■"'' • --'-i <■  -i,,.  ki.„.  ...an-i,  „,i..,.„. 

riiiit   fur  till'  \Vi.fr\    ii.aii,it   i,  (i(i".,-,,-,(;. 

•^  "■';!  8  i-i--  '1-  i'"i' n,„i  ,,,.,.ii„ii,i,i  ;,::,:.';::;'■'"' ' •'  ^^'"''"• 

lur  lower  InniMt  lli,.  ,.,,rr...-ti.Mi  is  [....itiv,. 

'.i//,m-,/,,».  -Till.    ..„r,v,.|i..>i    for    .•o||i„„tioM    wa,    .l,.„.n .,1    ,V ,,,        ■       , 

^J^''"  '"'•-- ••"'T  till.  ,|,.f|.ri,iiiintioii  ,,f  111,,  .l.-viiilon  .  f  .1      .  •     • 

<1-   niLriiliiin   a    polar  ,„•  ,lo„-,„ovi,„   .  a     .  ".  ^  "■7'"'   "':—:-'    ^^ 

>ln,M„.Mt   ill   till.  SLt   of  ,i, l,.,.rvitio„-      •■ I  ,         '    '"'-'"■"'   "I    •!"■   iN- 

star.  ,.o,„prisi„,.  a„   ol,...rva,io„   .., 'i„„v  |„.  .„  ;, .,:'',,  ,/  "-'^    .•.■rn.i.  ,„n.   ,1,.. 

"""";;\ -'-■  ■— "-  -■  •"-■ "■■ ■■■  nn;::';.,;:.:;'',;;';,:'!:;;;;;:;;',::' 

-'-'r,;ru,::^oi:::-:;;':r^!i;r.:.:ri.r:''^  .......ni,i„a,i,„: 

si'v..,,  for  ,.Iai„p  ,v,..t.  •  "    '   '    '"■^""•"    "'•■""I'   "^'-f    •■'I'll 

(»M  a  rloar  n,>l,t  tvv,,  of  .„„.|,  ,|i.t,.r„ii„a,io,„  uvro  „ia,|..      K,,.  ,..„.|,  ,      ■,•         , 
was  o,,,.  ,,„h,r  star  tl.i.  otluTs  |„.i:,i,  ,i,„„  „„r.      •.•|,,.     '     ,    '   •  '     "•  '  ''  '"'V"""  ''"•■•'■ 

-'-" '-  ""■  "•"••  of  .n,i.i..  Thi. , ^:::J!::„Tc :;..','' ;:':;;:y,^':;;''';:;r 
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5  e  EDWARD  VII  .   A.    I9M 

.ilu  iT.itli.ii   ^iikI   r^iti  .  liiviiifc-   lliiril,>    till-  inrmliil   liim-    'I'   lr;iii-il.   I"il    -liH   it>v!^  iiiir 
llif  ii/itiiiilli  iiIhI  I'Mllimnti"! rr'i'tiiiii"  U-iiliw  iIh'  i-liM'k  irr>ir. 

rill-  riul'i  ;i-i>  ii-iMi-  l''^  ;i  tfiv  M  iliiti'  wiTi'  iiiliriMiliiiiil  Ir'nii  iln'  ri»|"'li»i 
rplii  iiiiriilit.  M\'\  • 'III'  1  ..rn  rliMii.  I.,  llii'  l{..\.  "f  llii-  N'liiil  i<Mil  .MiiiiiiiiH' "  a-  «■!!  ji-  "I' 
till    llirliii'  r  .MilirlHirli,  wi  rr  ii|i|ill<.|. 

.\->-Hiiii!iL'  ill"  II  II  rl.M'U  .iprn 'li"!!  A'l'   !'"•  i'"'  iimum  (I.mI,   iIm T  llir  ir.iii«il«  nt 

II   -.1.  nihl   I..  «liiili  linn    iIm'  riili-  wii.^   rcliTr'il   i-'t  iiiiiiiiu   iIh'   riii    ■•..iti  .li.'ii.   »> 

liiiM'  fur  I  iii'h  -liir  ..li-irviil  ii  nin.lili.in  I'ltiinljoii  ■■(■  ttir  foriii. 

XV  'ST    I.I  'I  ,  ,1./  '  r,. 
will  n-   AT  •  liT   i'   'III'  '■l'"''^   "•■  I'lin'tioiiii  Mr  .  .'ii't  I'lion.      Kmiii   llic   rMnrlr.-n   i..r    !• ->) 
i'.>!iililioii  .•,|iii.iiuii.  ill.    ilin.'  II..I-I11!'!  .•■|iiiili"ii-«  iiri'  .|r.|ih'iil  ill  ilii-  n.ii;i|  iiiiiiiiii  r.    iii.l 
til.    lliri'.    iiiiUii..wii>  .1.1.  riiiiii..!.     A-  a   nil.'.  iiIi.t  lutfiliiiiliu  ..li'irviim  ii..  Hlliiiipl  \wi- 
iiiii.l.'  I..  :.M  I  ill.-  iii-lriiiiiiiii.  I. Ill    iii«i.ii.l   lr..|iiiiii   ri'iiiliiiuf  "f  iIm-  !"v.I  w.r.-  tiik.ti. 

Til.  ri.  wiM  ..iilv  ii'iiiiiiili  .|..lii.'.'.l  f..r  -.1  .if  .•liiiii|.  .•ii-.l  iiii.l  .■liiiii|i  wi-it,  cxi'ii.t 

HI  II  |V»   iii-liiii.'.-.  whi.h  -li..«i.l  ili-|iliu'.iii>  III   ill  ii/iiiinlli  nflir  riv.r^iil.    Ttii-.  ■•hiitiu'"' 
w;i.  .111.    .  illi.  r  I.,  riv.  T-:il  'T  I.,  ill.'  I.v.'llini.'  -I""''  m   ll"'  'i""'  "''  i-'V.r-iil.     Tlw  lull.  ■■ 

n.ii,..ii    \*   iippiir.  iill>    III. I'T    111.'    VV.rrv    Iriiii^it.   iiii.l    iiin.v    !..•   .xi.liiiii.'il    l.y   lli.' 

mi-viiiiii.'lri.-iil   iii..li'.|i   "f   ill.    I.ii t    til.'  Iii'iiv.v    l.v.llini;    -.T.  w   in    iu  ....-U.l    in    I'h.' 

I.ii«.'  |.l;it.'.     Til.'  I'liMiitri'  ill  ii'iiiiiilli  in  Hi''  f'W  .m*!-*  1..'.'iiiii.'  ..iilv  ii|.|.iir.iil,  wli.  ii  in.ik- 

iiiK   th.    til. Ill   r..lii.ii..n..      In   ili.'  r.'.'..ni|.nliili..ii   f.T  -ii.-li  .mi-.'i   ill.'  n..riiiiil iili..n- 

w.r.'  -..Iv.'.l  l'..r  lw.>  ii/.iiniilli-,  .'ii.'  t'..r  .'ii.li  |i..;.ili..n  ..T  ill.'  i;i-lriiiiitnl. 

Or.liniiril.v  lli.'  .'X-'linnif.'  .  f  .'L-'U  -iuiniU  t....k  |iI,h'.  .Inrint'  iIh-  iiil.rviil  l,.i\v.'.n 
111.  iw..  in.l.  iKii.linl  liiiii-  .l;l.iniiiiiili..i,-  wliicli  .ii.li  ..l.-.rv.r  in;i.l.'  ninlilly.  pr.'vi.l.'.l 
til.,  -kv  w      .l.iir     Th.'  iirilliin.  Ii.'  iiirnii  .•..rr.'.'ti.l  t'.>r  panilliix  ..I'  -ipli..n«  ..f  lli.'  .Iit- 

I'lnn.'."  .  .    ill.    .'I.'.'k-  l'r..ni   lli.'  in.livi.linil   -.iifiiiil-  wii-  liik.'ii  n^  lli.'  .liff.r.i T  tli.' 

,.|,„.|^,   ,il    ,|„.   ,|„an    liiii.-   ..I'   all    til.-   -i«n:.|-    -.ill    ffiii   ..r    r.'.'.'ivr.l   l.v    lli.'   r..-p.'.-liv.' 
i.l.si.rv.r-,  -.■  llial  lli.f.-  \vii~  la.  in  .•.■-.«il>      .r  .    .pl.vint;  ii  .'..rri'i'li   n  f..r  .liff.r.iitiiil  nil   . 

Th..  lliirlv  tiv.'  arliilrarv  -imnil.-   ■•.•nl   l-v li  ..Iwrv  •  w.rr  ii-inilly  npri-cl  witliiii 

l.s.  llian  IW..  iniiiiil.<.     Tin'  .liff.r.  nlial  nit.'.  li.iw.'V.T.  wiH  iipplii'.l  t'<.r  .lilcriniiiiiiK  llir 

lini.'  ..f  lian-iiii"i..ii.     Thai   i-.  ii niparin.  lln'  ilifTircinT.*  Iii'twcn  lli.'  .•l...-k^  ai   llic 

„„,„„  lin,,,,  .,f  il,.-  lvv„  .x-'liiiiiL'.-i.  .litr.'n'iitial  rat.'  wa-  appli.'.l  f'.r  lln-  inl.Tval  Ih.|«..  n 
111.'  ni.an  linn-  ..f  llii'  Iw..  .'X.'lianii.-. 

\V..  Iniv.'  lli.n  I"'.,  .-l.'.'k  .■..nipari-.n-.  aii.l  lln-v  .litT.  r  t'p.in  ..i.'li  "IIm  r  I'V  Uvi.'.    111.' 

tiiii.'  ..f  tnin-<iiii-''i.'ii-  . 

T.,  ,,l,taiii   lilt'  .litV.'r.ii.'.'  "f  L.tiifilinl.'.  ill.'  n.'.'.-'ar.v  .lala    i-   in.w  aM'iial.ii'.  an.!   a 

^i,„,,|. pnlali.>ii   fi'.iiii   111.'  f..ll..vviny:  f..nnnla  Kiv.-  ill.'  .liffiTin.-.'  -..H^!!lt. 

Let  t,  nnd  AT„, -tho  .■hrnnoini'lrr  timo  nn<!  its  eornctioa  nt  tho  ensu         tntioii  wli.'ii 
scii.Iiiijr  t\  siiiinil. 
t,  1111.1  AT„„  =  t-iinilarly    for  tho   western    station,    when    r.'.'civintf    \W    abov.'  sig- 
nal, 
ami  C  and  AT',>,.     tin-  (•Iir..iioiii.'1.r  tiino  ali.l  its  corrt'ction  nt  the  ■w.'^.Tn  stali.m  whi-n 
sending  a  siKiial. 
<*.  iindAT',,.     '^iniiliirly  for  tlw  e.astirn  station  whin  rccoiviii«  this  sijmnl. 
f,  -  trnii'inission  time. 
(/A  rrdiffcrciico  of  loriBitude,  west  longitii.le  boiiiK'  r.ckoiipd  po-sitiv.'. 
We  have  thin  from  an  eastern  sisnal. 

,/A  /*  =  t,  +  AT,.,,     i  1^  I  AT,,.. J  --  (JA, 

nnd  from  a  westtTii  siciial, 

./A  )-^  =  «'  *^AT',-(i'    f  aT',„  )     <«, 
h.'ii.v  d\--\    (-(/A,. +  '/A,) 

Tlii-<  1.-  ..11  till'  Mipp..-ili..ii  that  the  ri'lativi'  iHTsmial  .•.iiiali..ii  ha-  lie.-ii  applied  to 
the  .'lir.iiioin.'l.  ''  .'.iri-.'.-ti..n.  ami  fiirlh.'rni..r.'.  that  th.'  tiiii.'  "f  tnin-iini-^si.ni  fr..ni  <'a>t 
to  wi'-t  is  ill.-  -,    .!<■  as  t'roin  west  to  I'li-I.  an  a-sninplii'ii  wliicli  iiiii-t  lir  inacli'. 

Ifcnci'  we  III. tain  aKo  /i — \   |  <M»  -'IK) 


'*  /.'//•.,/.,  „/  nil  <  mil   \-.ii!,,\u\,i  I,-  .J 
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l!    »■     I.'    A              ',''>■     I""-'"''!   •■I'lati.,!,   I... „...n    Ih.-   I„..   ,,l„.,.v,r      .1       , 
'■■"""'"    'N|    ■"   III.    .Iitr.  ,■ ,,|    l,,,,..ii„.l.     (,„    .1,  '"••  ;'i-r>,r.   il„     |,„i..vniif 

\  .Ml.'  .in.t  Kiiniiiiiu  "'       '.  d//'  (.//,,  y^' 

Koil.lt,,;  S,n  ,  ,//'        I    ,,/,!!    ,  ,^,,,|        ^. 
Sin...  N.Mt'ulk  ■<>">      ,i  ,,/,H,  ,  ,^^,„j  _  ^. 

">.i v,„,',.ik.^,.i„i,i.,„, ,/.'•■  1, ,./..■■ ;,/,..,  ^• 

iimi  i-.  Ill,  ,i,tr.  ,v. 1  .    .  '. '.     -    -..•  > 

mikI     >| 

..l.lllll 

»liltl  ,l 


I'll    I-     III.    .litF.  h  111-     ,.|    |,.ri,.iin,l.    I     1,.  V 

-  -n  u,ii,„.„  I ,,„; ,,,,:,,  ;,i,,-\;.f''' '•  -  '•■••  " ■■'■- 

^.:.'-;:.^.:;.i.'':'::;''!:7r:;;::j:  -''T^-r''"        '"""" 


I.I,. 


\V,  li.u,.  ill,  I,  /.;  ,    _  ^//,'  ^  /,•>     y 

""■""■"'■"'"'■• <'i'f~;"n,„„i„„,,.,, „.r  ,„•  mollis  ...  ,„.... 


.M     Tm,  ,'     .,M     '  ■       ' 


/  M  ,. 


).liv,,,,.,,|,,(,'      .;      .^.      ,....  I  „,.,,„„ 


'I'l.'ii'it.     i-,.|„-.  -   ntihf    ll,..   M |-    ,1,,,   „,,i„|,,,     ..,,,,     „ 

"•••'■''"" ■ I i'"i-.i,i.,i.,i:,„.,:  ,•,;     ;;„. ;."•■";■  ih^  •■> i- 

■''"■' '-'■I'"'i-..i-..rih,    u,.i.|,„.,|  „ I,  ,.,„„„,  ,.,.,„,, 

f:..,i.\    .'iri.'.    '    I '"•'■! 
,  \  li'i  (>t    I) 

uImiv    .,.,,, ,....., IN  lli,-,.ii,i,l„.,.  ,,,-,,„|i,„ I  

>..!!::.^z::::zt^-'-''-^  m.,,,.,,,,,,.  ,„.,.,.,.„ 

'':.''^'-';l:':;:;L;u't:-^^^  :- '■ r 

"     '■'<"■"-  -I II-  I.Tiiinii..  ll |,;,i,,   |-,.,,„,  t|„. 

pniiM.  ,M..p„lu,n.  ,„■  (;r..,.,nv|,.l.  ,|,i.t  U.  A',      v'|A';      ' 


-Mi\H     iili^l  l(\  AT.iliV. 


'I'll..  l'..|l..uin!j  .|.-,.ri|.ii,,n  ,,f  ,1,,. 
iiiiii.iii f  ill,.  ,|iil. 


lll-'I'll Ill-    II-I-.I    .It     SvillH-V     i 


■y   III  III!'  ri-,-,  III   ,i,  I, 


."..'."  I .1    '    I-  ,  t  t,  r,  n,.|.   '.t     i.i...   f ..  I      ^     1  ^-        .  ■ It  r- 

I'.v    .Mr.    II.   .\.    I.,.n..|i.n     F  lA  >;;.;;,       '''''•■•'■''''''''■'•'•  ''^'^  '"""   '-l^'    '"■•'n-l,.  ■! 
.S,.iiil,  W.I,.,.  ■      ■  ■■  •""""  -"V,.,-„M„.ii.   ..|,-„n.,„„.,.  ;„   Sy,|,„.y   r„r    N..„. 


•Th,.   transit   lui.-  :,   (l-i,„-|,  ,,|,j,.,.|    .|.,.,   ,,,.   •r,,,,,,,,,,    ,     .    ^. 
III-    l.,.;irint:-.    ,.|    th,.    in-i 


I-    |>l-..vi.|,  ,| 


'  '"     '"■■iiiiiu-   "I    til,,    iii-lniiii.  Ill    ;,, ,    , ;,,,,!    , 

'•"1"'""^:     .I.iii.-li,i,.ni    l..r  ,..,,..,.,„„„  ,,f   L^^      S       '""f     "'"'"'^^   ""    '-^i-t-in.u 

"'- I1.-....-.II.V .1 -„ ,i,,i,  ,1,,.,,.  ,,„;,,;; „„;' ,;:;.;'  ■■'  :!'\"""\ '«'"^  i..-..v,m...i.  ti,;.- 

""■"•'•  «'-^i'liiiili'.l   t.-.  .vi.r.v   .-,   tiniiiil.-  ,,f  „,,.    .,,,,1   ,i„  '»■•  'H'-li-  -'  I..,  I   ,1,  ,1,;,. 

.   .iii'l    III.  -,.    HiiHlNalioii-   ill-,.    -III!    r, ,,.,!...„ 


■.-,1.       1 


II-   ill-,,   -till    |„ri)i, 
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i3-6  EOWARD  VI!..  A.  1906 
Milicliv  1  !i  .1  li\  ihr  iiiici'..riicl(  r  iiiiiT..-c-i,|„-.  wliii'li  :iri'  rcMililv  hm.I  to  llic  tciilli  ..f  ii 
>''-"ii'l  "I  .ii''-.  Til'  IV  ;ir'i-  IWM  -illiii-  i-iri'li-  ,.n,.  ,.n  c-:i.-li  -i.l.-  ..f  lli..  Inl.,-.  !^r;i(lii;iti'.l 
111  I'll  :iiiiiMlt  ~  .rf  .     •.  ,'iii<l   rnrtlii  T  iliviilnl  li.,    llir  \cniii'|-. 

■  C.iiiiii  r|p..i-t-     II  i-;ii-li   pi.r  liik,.  ,,|V  i|ii.  m-iiiiiT  wriuiii   .,11   Irii'li.iii   «li,,U    rn.n) 

till'   lM',-iriiii:.~.    Iciniiit;    mt.v    lillli^   ri-.i-hii ,ii    moviiii;'    \\\   .|ii'liii!ili.iii.      A    -liiliii;;-   n- 

lli''l"i'  ill   llii'   iii-lr Ill    i-iijiiLili  -   ihi     illiiiiiiiKii  i.,ii  of  till'  tiilil  ..I    »lfi->   tV.  :ii   11   liiiiip 

ill    llll'   I  ll'l    I'f    till'   :ixi-.       .\    -rt    i.r   ~i-M-ll    Mrti.-;ll    \vilV~    ;llli|    ,\    In  irizollln  I    nlj,.    i,    |,lMviilri|  ; 

'111'  I  ilii:il"fi:ii   iiilii'Mil-  III  i  Hi;  :il I  ,".  -iri.inU  .if  tiiiir  ;i|i;ifl  :    iitiij  IJii-ii-  wire-  iifi'  fniiii 

till-  I'l" II   "I'  mil'  III'  till'   -illi    vMifiii-    nmlil.v  :;iit    in   ijir  ;;Mfiliii.-   Iiirr.      Tin  - .mm 

llMVr   -IMIlil    -tii-k>    llltlh-|li-.|    1.1    ll Hit    - 1 1  ff.li-i  ■.       Wr    litnj    ill,,    lilifo-    .,f   ,il|<    ;in-   ~tf.,|iyiT 

tli.'iii  ill.-  -|iii|i.|-  liiii~.  mill  ihi'V  l:i~t  IntmiT.  tin |v  ilr.-iwlnii'k  liiiiiy  ih,  ii'  viirvim;  thirk- 

III--.  Iiiit  ilii-  i.-  mil  -II  iiiiirkiil  ii-  111  i-;iii-i.  ill.  Ill  111  III'  i-cici'lcil. 

■  Till'    iii-t  niiiniil    In-    ,i    i-ii|liin;il  ill"    tili-i.i.| t-i.li-    iln-    liiiil.liiiL:    l.i    ilir    iinrlli. 

•"Mil  ri;ii|liit;  l.>  ilii-  (uiili  till-  iiiii-rii|iii-iif  iiii.viii^;  ill.'  win- 1  in  ii-  till. I.  iIii'.hiuIi 
liiili-  ill  llio  liMii-il  I'ii'i'li  ami  Aii-.uw  llii'.iii;;li  m  |(I  f.n.i  kn-  i.n  th,'  ^niil  Inrii  wiill  ti>  :i 
-iKir  |ikili'  with  Mi-tii-iil  ami  liiii-izmita  I  i-f..--i'-  i.ii  it-  fa.-i'.  Tlii-  |.kiti'  i-  mi  ,'i  |,i.'i'  ,.|i 
ill.  -aim-  liM'l  ^:-  till'  iii.iiliiiii  I'lilliiiialiiii;  li'li'-i'i.|i".  \\\  ai|jii-l  tlir  im.viti;;  uii'i'-  nf 
llii'  i-.'llinialiii-  ii'li'-i'..|n  .ill  ihi-  mark,  .iml  llnti  taki'  nailiiii:-  with  llir  tniti-il  riivli' 
ti'li'-i'i.|i.'  .Ill   Imili.  till'   imaii   ..f   (111'  ailji'-liil    \\ifi-  i.ii    ilir   m.rili.'fii   .'..lliiiiai    f  ami   .hi 

till-   -..iilli.'r ark   tiJM  -    tin'   i-iilliiiial  imi    ..f    tin'    Iraii-il    rifrli'.   wliirli   ilr.  Iiu'l  iii:j    "•iljil 

fill-  alii  ITal  i.iii    i-   till'   tiii.-il   -I'ttiiiL;   i.f   llii'    II.   .\.   iiiirn  iiiili'r. 

■  Li'M-l  fiailiiiLi-  aiv  liv  ri  llii'ti.iii  i.f  ilio  wir.  -  in  a  iin  fi-iir,\  inmyli  nii  I'flii'lict  l"> 
|ii'im-i|iii-.  \  i/..  a  -I:  illou  .'..|i|ii  I'  Ifoiiijli  i;  im-li' -  -i|iiar.'  with  an  aniali;,-iin-ili  .1  -nrf.-n',' 
I'liiitaitiiiii;  .itiK  ai'.iil  '■.  im-li  ..f  ini-ri-urv.  Tlii-  i-  phn-iil  in  a  fin-.-  Im'Ii.w  tin-  iii- 
striiiiiciil  111!  till'  -iiliil  -tiiiii'  wliii-li  i-affii-  till  pii  f-.  Till'  in-i  niiinnl  i-  pr.iti  .-ii' I  in 
I'M'i-.N  wa.v  ff.. til  any  \  ilirat  inn-  i.f  llii'  liiiil.linr  ..f  l|....r-.  lii-intj  .m  a  -iparat.-  |iii  r  i-x- 
ti-mlih^-   fi'Min    till-    lii-il  rm-k    ln-lnw    tin-    I'mimlal  inn.      'I'ln-  ii!i-i-f\i  i-   imHiiiii- I    mi    t!i"    n-- 

iniivrf   fi-ai|-    tlirmii;li   a    I !  .Iim-nliir^ii'i-   i'\  I'-pii  ro   tin     uifi' Mfiny    tin  If   fi'tl.i'l  imi-   l.\ 

iniiviiiL:   till'   tnii-i'-iiiii'li  r.  ami    tin-   iiir: f  lln--.-   i  Im    fi   nlitiL;-  aiv  -alit  fai-ti-il    ft thi- 

c'lillitnalinii.  a  -nial!i'i'  na  liim  uiviiiu  a  .  a  ^tfi-ati-f  -iiiti.  ami  i-xpi'i---i  i|  in  tin  i- pii- 
vali'iit    iif   till'   nii.'fminli'f   -i-frw. 

■  Azitiiiitli  i.-  ili'li  finim-.l  liv  till'  -taf-  liv  .  il.-irv  i  ml:  iipp  -f  ami  Inwi-f  Iran-it-  of  -l-.w- 
iii.i\iim  I'ifi'iitnp.'laf  -taf-.  ami  \vi  r  I  ilio  iii-t  riinnni  -o  oM  fiiinlv  -tcaikii  that  any 
vatiatioii  of  ii\i-r  a   fr.-ii-iinn  of  a  -irotnl  of  ar.-  i-  pfai-i  ;.'all,>.-  not   i'\i-t,'int. 

•Till'  -lil.'ival  i-loi'k  i-  liy  Ffoil-liani.  of  I, 'ml.iii.  ami  lia-  at  pri-.tii  a  -■nail  wlni-l 
mi    tin-  p.  inhiliiin   r...l.  wlii.-li  .-k  it  .-wiiiLt-  to  th-    Mriioal   tir.--i-.  a  il.  lir.'itr  -print:   iiitn 

'■"iit.-ii'l    .-iml    iiiark-  mi    ll Iifmioi^faph    I'm-  i-ai-li   -i I.  nniittiiii;    tin-  I'i'itli,   ilia-  only 

fironiiii;;  ."I'.t  ln-at-   t  .   tin-   tninnli'  ami   nin'  lu'oak' 

■  \  r\  limli'f  ('lirom.nra]ili  i-  ii-i  il  fof  ..li-i'r\  al  i.ni-  ami  liv  .liMf-ion  ..f  nifri'til  tin--;' 
rmitai'l-  i;o  |.,  .'i  laji.'  I'lifom  ii;r.'ipli  :  ihi-  i-  :;i'm'fa  Ih  r-o  I  \\\\\\  |on:j  it  ml.'.  On  thi,-  tap.' 
can  ll.'  fi'.-..i''l'  .1  willi  iw..  p-n-.  ami  .-an  \afy  tin-  hi-al-  of  tin-  rlo.-k  lo  oai-li  p.  n.  ami 
llio   -anil-  wi'.ii   aii.\    -iiiiial-   ri-i'i'i\i-i|   t'fo  ,i    h  liLiil  inlr  -lalioii-, 

'  Th  ■  iraii-il  ..!>-. 'lAal  i.'ti-  an-  r.  .-or.l.-. I  mi  tin-  -aim-  I'hf'iiio^faph  .i.-  tin'  .-l.i.  k  h.\-  :i 
ll.  \iiili'  .'oiiii.'.'l  iiiLi  uir.'  ami  li-imlli  !i.  1  I  hv  tin-  ..I.-.  i-\  .-r.  ..  pr. --c-  a  -mall  -prim; 
wil  ll   hi-   ihiiinli   t"   iiiaki-  tin-   tn-i'i  --afy   r  'iil.-n-i-   fi-i'of.linL:   t  i.      lii-ort  imi   of  iho  .-tar. 

•Till-  I'li-rl  rii-il>  i-  lii-m-rali.l  in  foiif  i'jii-on- i.alamli-  lar^ii-  ri'll.-^.  ami  tlio  life  of 
tin-  l',-i!i.-r\-  i-  Imiy-. 

'Till-  -i-\i  11  win-  oli-i-f\i-i|  ari-  i-nii-n-il  in  tin-  ir.-in-it  hook  ami  a  tin  in  liki-ii  i'\- 
lln-    I-   iiir.-il    wiri'.      Thi-    i-   i-of n-rii-.l    t'm-    iln-    im'.pialiiv   ..f    ilm   ilixi.-imi-   of    tho   \iin'- 

f  I'll  in   1 1 '  n!  ral   v\  ii'o.  ami   !  lion   li-M-l  ami  a.'inial'i  ar  -  .-iii|i!i."!.  i-  -llim  iii  .n  loiiii;    noii- 

('\i-t  im;  il-  a  ll'l --lily  .-\plaiiii-  I.      Tln-n    follow  -   th-'   n-iial    i 1.'   f.  .f  ari'i\  iiiir  at    t  lio  i-ff.  .f- 

nf  till'  trill-  ami  oh-i-rvi-'l  tran-it-.  Tin-  nn-iii  o|'  tho--  r.-iiit-  ;;i\.-  lln'  .-ki.'k  offor  al 
llii'  iMi-aii   litiii'  o|    t  f,'iii-il -.     ( 'orn-rl  imi    f.if  r.'il.'  i-  a]ipli..l  to  .'a. -It  -t.ir. 

'  Th.'     valin-     .if     thi'     «  i  r.  -     .l.'t.ruii I      I'r.iii!     lo-alo-     ■  .1  i-'fi.  at  i""-     -.-'I    -  lo'.v- ana,!  n.'- 

sinilhi-rti   -tar-   i-   In-r.-  ?;ivo|i. 
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'rmiixil.-  Till  lr:in~il  i-  li\  ■rn.iii;lit..M  iV  Sinnii.-.  :ili.l  i-  iiiMnnlc  I  ..n  .-i  f.illur  lii:;]; 
siniir   pilhii'.      It   \\:\-  III!   ;i|irnirc  ..I'  -21   iiH'hc-,,  :iihI   a    f..iMl    li-iiL'ili  ol'  :!i>   in. ■In-.       I'll. 

ri'liciilc   \\i[<  ^i-v.ii   lln-.'.i.l-   ,11    r.|Uiil   i-ciiiMLii-i:!!   iiil.rv;iU  ..!'  nl...nl    IT   -i- K   ..f   li.nr. 

'riii'fi'  i-i  a  -.(•u.-ilivc  -Iri.liiii;  l.-vil.  mii.I  ..ii.'  ..il  l:iiji|.  f..|'  iiliLriiiiatiii:;  lli.'  li.l.l.  Thf 
>iiii;li'  ,*lMiill  ~iHiiiu  .-in-lc  r.a.N  l..  iiiiiiiil.-.  an. I  lli.'  rrv.T-in;!'  ..f  tin-  iili-..-..|ir  i-  .|..n.' 
(lin-.-llv  liy  lianil. 

Mi'iiiliiiii  Mill/,-.  I  lie  iJHTi.li.an  mark,  pla.'.'.l  :l."i  vcai'-  a;;...  wliicli  aU.i  ^la'v,'^  t..i' 
loliiiV  .•..lliMiati.in  in  lli.'  .lay  linn-,  i.~  a  -'l-in.-li  ii-i.ii  l.ai'  ~.l  in  n  in.  iii,  an. I  -li  .«  -  will 
al'.'M'  ill.-  -ky-linc  ..l'  lli.'  'rinali'.ri  raiii^.'  t..  ili.^  n..rili. 

'  liiniinijiiiiili.  'I'll.-  .•Iir..n.';;ra|ili  i~  ..T  llw  .\|.ir-.'  pall.i-n  an. I  v.-.'..r.U  ..ii  a  t.-ip.'. 
It  i--  pi-.jvi.lc.i   wiili  iw.i  --tyl.-.-.  -i.li-  l.y  -LI.-.     Tlu'  ..m-  i-.i'..r.|-.  .aiil...-5in^  l.y  niakc-.-ir- 

<-iiil.  llif  SI  I l-liral-  ..f  till'  .~iili  rial  .'liL-k.  wliil.'  llw  ..ih.i-  -iniilarly  I'.c.r.U  lli.-  -ii^naU 

liy  ill.-  iraii^il  kry,  al-..  llir  clnrk  m-  ,  i  rl .  i  I  ra  ry  -ii;iial-  rifriv.-.l  i  I'p  .in  |)..iilil  li->  l!ay) 
wliiai  niakini;  a  fi.iii|iari~..n  ..T  llir  rl...-k-  I'.ir  llir  liilii'iiiinal  imi  ..f  lli.'  .liUVr.  n.-.'  ..l' 
lon.uiln.lr.  'I'lii'  lr,aii-il  ami  arl.il i-,ir\  -iijiial-  >.ii  lln-  lap.'  an-  r.a.lily  ini.rp.ilat.'.l.  an. I 
<-xpri-s~.'.|  in  limi'.  rr..:ii  llir  .■iiil....~-.-.|  i|..|~  ..r  ri'.'..r.l-  imii.'alim!  llii-  -it.hiiI-  ..I'  tli.' 
Im-al    .i.lrr.al  rlm-k. 

KIril  riiiil  Aiijiitri'liin.  \\r.  .1.  I\'.  L'iL;aii.  Sup  rinlrii.li'nt  ..f  ( J..vrriiniriit  'I'vli- 
friMpli^-  li:i~  l'iiriii>lii 'I  llii'  ri.ll.ixvint;'  .Ir^i-riplii'ii  ami  iliatrrani  (  I'ii;-.  U)  nf  ilir  arraii^;i- 
rnnil  i-.|ii'ciai!y  installi'il  al  tlir  \\'rlliii^:l..ii  ..l.-.rvat.iry,  f.>r  H  ■  ilitVrrciilial  li.ii;;ini.|i' 
w.irk  willi  Diiiilitics-;  Hny  ii.-i  this  «a-  tin-  tir-l  liiiii'  llial  an  aiih  itir  cxrlianiii'  ..t'  i-l.rk 
siifiiiaU  liaij  l.rcii  made  with  ihi'  i.li-irval..rv. 

'I'lic  \\'(lliiif;t..ii  cluck  inaik'  cimlacl  (circi  '  i-vrry  si>ciiml.  while  llic  clir.iii.imctcr 
;it  I  )..iilitlc^-.  Itay  was  arraiip'd  to  '  l.rcak  "  cir. 

"  'I'wii  liriljsli  pcist  iitticc  p.ilarisi'il  nlay-.  im-  cil.s  ..t'  cadi  ..t'  wlii.-h  w.^rc  j..inc.l  in 

)iavallcl.  ^liviiif;-  a    rcsisfaiK t'   l.'ill  .iliiii-;   t'..r  cai-li   relay,  were  cumiecteil    in   ninlliplc 

tlir.iiijih  three  Leclanclie  cells  tn  the  teriniiials  i.l'  the  clix-k.  One  hnmlre.l  ami  twenty 
].,eclanclie  cell-,   with    the  c.ippcr  carllle.l   were  ji.ill.'.l    t.i   ..lie  lit'   the   local    tiTininals   of 

oi I'   ihi-e   relays   aiiil    l.y   ailjnstineiit.   th.-   t..iit;iie   ..f   this   relay    wa.s    niailc   t.i   hear 

iif;ain-t  llie  stuji  ci.iiiieeleil  ti.  that  terniinal.  Thi'  lerininal  ci.niiected  wilh  tile  Innniic 
was  then  jniiicl  1..  the  cpper  t.'rininal  ..f  a  Sieiiieii-.  relay  ot'  .".Od  ..hiiis  resistance.  'I'lic 
line  \\a>  ciiiineeleil  ti.  llie  '/.  (ziiic)  tiriiiiiial  i.t'  th.'  Siiineii-  nlav  tliri.iii;li  a  -witch 
arrant;..!  t..  .|l-.-..iinect  it  truiii  the  lime  re.-.>r.liiii:  inst niineiiis  ami  c.iiiii.-.-l  il  |..  th. 
sp' akiny   (.\|..r-.'l   iii~!riinieiil-  when  niiiiireil. 

■('lie  111. -a  I  I.  rn.  ilia  I-  i.r  the  Seciiiiil  l>riti~li  I'.O.  p.  .la  r  n  lay  were  c.nncct.'.l  llir.  .ni;h 
.*•  I.eclaiiche  cell-  t..  ill.'  tcriiiimil-  III'  the  niaynel  ci.ijs  i.|'  th.'  hack  style  ..t'  the  clir..iii.- 
fxrapli.  The  local  leriniii.il-  nl'  the  Si.ineii-"  relay  w.re  c.iiineci.il  ilir,.ii:;h  ■•  I..chiii.'h. 
cell-  |..  th.'  t.riniiial-  ..f  the  ni,ij;iiit  cil,-  "f  the  front  styl.'  ..f  th.'  eiirom.L;raph. 
Al  ev.ry  make  ol'  the  clock  the  |i.m;iie  ol'  ill.'  I'.O.  I'.'lay  lliat  \\a-  cnn.'.-le.i  |o  th. 
l.a.-k  -tyl.'  c  ills,  nia.li'  .-..nta.-l  ami  .•a.i-e.l  ihe  -lyle  1..  .'mh.iss.  tliii-  i'.-t;i-l.'rim;  .  v.ry 
<-|...-k  heal.  Th.'  ..llur  I'.O.  relay  al  every  I.eal  of  ih.-  cloi-ls  hr..ke  coiitaci  al  ils  loiiLiii.'. 
till'  lin.'  .■nri'.iit  wa-  thus  lir..keii  ami  a  siunal  reconli  .1  al  n..nhtle.ss  |',a\.  A-  llii-  liiii 
<■iirr.nl  pa--,. I  ihr.'iiuh  the  Sieineii-"  nlav  al  lln-  oli-erv.ilory.  ami  wliil.'  |ias-iiit;  lid.l 
Ihe  loii^ii.'  ..I'  that  r.'lay  open  ayaiiist  lli.'  hias  uiv.-n  l.>  il.  at  .'X-.-rx  hn  ak  ..I'  ill.'  ciiri-.nt 
the  •■.uync  l.\  rea-..ii  ..t'  that  l.iis.  iii..ve.l  acro-s  ami  clo-cl  lli.'  lo.-al  circuit,  ih.r.l.y 
r.i liiii;  mark-  .'ii  th.-  I'ronI  -tyl.', 

Wli.n  -i;:nal-  w.'r.'  l..  h.-  r.-ciiviil  I'roiii  1'  ihtless  Itay.  the  ohservalory  h.ill.ry 
<.f    li'ii  i-ell-  wa-  .'111   ..H.  l.atlery  heini;   applieil  al    the  -en.liiii;  .11.1. 

.\l  .'V.ry  l.r.ak  ol'  lli.'  current  al  Donhtlc-.s  l>ay  ill.'  .^ii men-'  relay  lom;i!.'  iicv.'.l 
to  elo-e  th.'  .'ii'.'iiil  aii.l  ili.^  l.reaks  were  rccorile.l  hy  ili.'  I'r.iiit  -t.\I.'.  iicirls-  l.eim;'  ina.li 
at  the  -aiiie  litne  l.v  ill.'  ..hservat..ry  cl.iclv  with  the  other  -l\li'.  Arhilrarics  wer.'  re- 
ceiveil   tr.iiii   Doiihll.--   r>av  in  th.'  -am.'  way. 

Wii.'ii  arhil  rari.-  w.'i'.'  i..'in;;  -.'iii  i  roiii  lii.'  "l.-.i'v  a  |oi'\  ii  \\  a,-  ari'aiiy.'.i  i.v  in. 'alls 
i.f  !i   iw..-wav  -\.  il.'h.  to  .'111  ..tV  the  clock   t'rom  ..ne   I'.O.  n  lay.  i.e..  th.'  ..iic.  the  loii,:;ii( 
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"^'"7   "f '-   n-"'    i'„|.,l..,i,.   -i,„.„   ,l,..ir  v.,..a,i„„    -fchmi, 
I  "..  Ia.-I..r-  iiiililat..  au„i,i-i   ili,.  ,l,.i-,.|, 


illlt....us 


ill''  "li,.  ,■.  til,.  .lilli.Milly  ,,f  a,-,| 


-l'H-,n.,„  ..ria,,,!.-   all   ,1,..  la„.I.  ,av..  all   part,  i;.-,,; 

•■X-oyap.,    «.,„„,    ,„.     Won,,,    in.    E.ln„,ni  P.,,,,!,,.;    ,.„„„„„,  a.   „,,,.,   „,,. 


ssasBT^ 


i>i:i'.\i;i  \n:\  I  or  iiii:  iMi.iiini! 
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5-6  EDWARD  VII.,    A.    1906 
.-lill    li-lil   liv    llii'    niiliv(-   mikI    in   foMiiriou.   -,,   ilinl    llnr.'    i-   ;;n':il    ilillic-uliy    in    ^inirhiu'- 

Irltlil     lor-    Clllliv:!!!..!!.       Sll\;l.    on    \'ili     I.cmi.    j,    llir    M|li,.i;||    (Mpilnl.    ;lll<l    llir    rc~ii  I.  l|r,  •    ,,f 

tile  -.'vci-iior  i.f  ihc  Si. mil  S.:i  I^hiihU.  X..  miliinrv  i-  -till  ii.ncil  liii-(  .  I.iit  :i  ii:iii\,' 
(•ip|i<l;iliiiliirv   i~  iii:iiiil:iiiii'il. 

Till-  i.lisri'Viitiirv  (  V\ix.  ^)  \v;i-.  Iiiiill  .III  till.  I'ai'ilii.  ( '.ililc  pniin-i-  i  \-"\ii~.  '.<  mh.I   liil. 

'I'lic  iiiiilrri;il  ii'c.l  ill  ( ~tnu'li..ii  w;is  |iliiiici|.  tmifriir  I  mill  wi viil  ll.".riii!j  tlii-iniyli.iiil. 

Tile  liiiilcliiii;   i-  ii'ii  I'lii   ~i|iian'.  \i\\\<\f  I I'i'il.  Miiil  liM-  ii  llirii-iiii-li  ..|.ciiiiii;  :ii'..mMl  tli.. 

.'MVi-~  f.ii'  i-iri-iii:iti..ii  ..r  ail-.  Tlii-  arraimciiii'ii!  uni-ki'l  viTV  ncll  aini  [.iTviiilnl  ill.' 
iii<tniiiiiiil   .|ii|-iii;i'  llir  ilav-tiinc  l.i-i-.i|iiiiij;   iilnliilv   lie  atnl.      'I'li.Tr   u.  re   1h..  -liiilln^  .'ii 

I  aril  ~i.l.'  Ill'  llir  iMiil'.  iiiviiii;'  a  i-lrar  (.iiiaiiiiu  nf  tw..  I'lct. 

'I'll.-  i.i.'i-  wa-  liiiill  ..r  i-.iiii-rrli'.  A  ciiliii-  vanl  ..I'  r.iiiiT.i.  wa-  -mik  in  lli.'  carlli 
.■iiiil  thr  pi.  r  pr.ip.'r.  I'l'  iiu'lii-  l.y  i~  iiiclii>.  Imill  1..  a  lirii;lil  ..f  •'!••  iiirlii-  ali..M'  lli.- 
ll""i'  ..I  ill.'  ..li^i'i'val.ii'.v.  It  \va-  Icanii'il  at'lirwaviU  lliat  tlir  ynniiiil  iipm  wliii-li  lli.- 
plir  was  liiiili  liail  licin  lillc.l  in  -mni'iliiim  ..vn-  a  \rar  lu'l'iin-  |..  a  iin  atrr  dcptli  tliaii 

I';.'   I  Ncavatiiiii    t'nr    tlir    piiT.      'I'lii-    iiiav    in    a    nira-nri'   .■ ..mil    r..r   tli.'    iii.iviiihmiI    nt' 

ill.      piiM-.    alllinntrii    pari     ..I'    llii~    iiii.li..ii     i-     iiii.|..iililr.ll\     atliil.maM.'    1..    tiir    ti.|i~. 

Thai    i~.   llir  .laily    Iraiiiiii;    llwirr)    ..t'   lli. an    l...tl..iii    ii.ar    tin-   -li..!'.'   liy   IhlIi    li'lr 

w.inl.l  havr  tlir  Iriiilniry  III  lill  ili.'  pi.a-  i.uar.l-  ill.'  -.m.  wlii -Ii  .IT.  .-i  \m.iiI.1  lal.  i' 
lie    mrnlrl-arlril    wllrll    \n\\    tiilr    liail    .-rl    ill.       'I'll.'    pirr    i~    -itnal.'.l    IT    r<-.t    \\.~l     l'r..lil    ill.' 

calilr  l.iiililiim'   I  vrraii.lali).    1l'   IVri    in.rtli   I'n.ni   ili.-  ~..mli   li'iiii    ..T   l!i.'  ral.lr   l.a.    -u  1 

II  I'rrt   I'r.iin   tlir  riU.    ..I'  tlir  -ra   at   liitili   ti.lr. 

{■'.if  llir  |>riiilnliini  nl  ir\aliiiii~  minllirr  similar  )iiri'  luit  i.iilv  •_'  t'r.l  al...\.  llir 
lliMir  wa-  Imill  williin  a  a.l.iniiiiiiy  liiil.  7  I'rrl  -ipiarr.  tu  tli.'  r-i-l.  'llir  ^milli  walU  ..I' 
the  (ilksri'vatiify  ami  priiilnlnin  liiiN  wrrr  in  >tfaii;lil  liiir.  Tin  ll....r-.  ..I'  lli.'  iw.. 
)miMilit;~  wri'r  ."i  I'rrl  ^  iiirlir.<  alu.vr  liitili  li.;.  .  -..  that  tlir  prii.lnlnm  l.uli  \va-,  -av,  "» 
i'rrt    ali.ivr   liiuli   ti.l.'. 

Tlir  •'■Ir-  at  Suva  liarln'iir  a\ri'aii.-  I.iturrii  '!;,  1..  .".  tr.l. 

!•'  llir  nia^lirlir  -.tili.iii  il  \va-  ii.it  -..  ra~,v  I.,  tiii.l  i.l.'.il  iii-i.ii  ii.|.  Tin-  i^i'.mn.l 
'         ,.1  lir  williin    rra~iiiialilr   ili-ianrr   frniii    tlir   iili-rrvati.f,\ ,   in  rai'r,\    llir   in~l  rmiirri' 

Mini    rlll-iilliilllrlrf    t'l    ailil    t'l'n. 

Ciirniyatril    imii  lia-  lirrmnr  a    iim-t    iiiiiiurtaiit   rlriiinit    in   Imililiiii;   ..p  r.iii.in-  ..f 

tlir   ni.i-l    ilivrr.~f   Uiiiil^i    ill    the   li-.ipir-.      It    is    iisril    I'm-   i I'>.    I'm-    I'rnri-..    in    pla. f 

wralliir  I.' ariN,  ami  t'..r  imniy  ..tlirv  purpns.-,.  {•Np.riallv  in  .\ii-li'alia  ilm-  rn-ni- 
fjaliil    ll-nll    llirrl    llir  ryr   at    rvrl'y   lliril. 

.\f'lrr  r\amiiiiii;;'  llir  xaraiit  ^rmimls  in  Suva,  llir  niiliry..  park  t.i  llir  ~.intli  ..f 
ill.-  (-alilr  |ii-riiiis,.,  was  rliiis(-n    I'm-  a   sip.  fm-  tin-  maiinrlir  statimi. 

Till-    l...-al    -iii-vry.ii-.    .Mr.    (I.    I  Irimlii-iiil.    wh.,    kiiil    i1..\mi    a    mi-|-i.liaii     l'..r    ri-.i-liii:; 

till-    pi.  1-    ailll    ..li~i-|-\al.i|-y.    al-n    lliailr    ll .illllrrtliUI    lirlwrrll    llir    a- 1  !-■ -1 1.  .Ill  i.-    ,111.1    llKli;- 

ll(-lir    -llli..n-.    ,-ill.l    i;.-|\.-    ill.-    ll-iir    ,-l/iliinlll    ..!'    ~..lllr    rr lr|-.lii-r    p..ilil-     l'r,.iii     llir    lalli-r. 

'i'lir    II in-alilr  (irii.   M,...i-r.  ( 'i  mm  i-i,  .nil-  ,  .f    I'liMir   \\",,|-k>.  kin.llv   pla.-.-.|  a    li  ■■'    at 

iii.\    .ll-;..'~al   t'.ii-  -lirlln-  i..  i!ir  iii-l  niimiil-  wliilr  ..lixrviiiL:  al   lli.-  m.mn.lir  -tali. .11. 


Ili-l..|-irally  tlii-  i^.ilal.-.l  i~lan.l  lal... ill  '.i.dnil  a.-r.-)  i~  I..--!  i-r  iirinlirrnl  a-  a 
Urilisli  pnial  r..l..ii\.  an. I  lal.-i-  1  ls.-,r,i  a-  llu-  n.w  I1..111.-  ..f  llir  l'ili-aii-ii  i-laml.  i--.  tin- 
ili-i-rmlani-  nf  llir  imitinrri-^  (  ITs'.i)  .,!'  till-  -hip  Umiiilii.  Captain  l!lii;li.  In  f..i-in.i- 
ilays  thr  i-laihi  wa-  thr  rliirt'  rriiti-r  ..f  til.'  lari;r  whalr  ti-hiim-  iii.lu-ii-y  ,.t'  tli.-  S..111I1 
.s.a-.  Thi-  inilii-li-\  ha-,  ln.wo.  i'.  mm-li  ilirliii.-.l.  Th.'  hr-l  knuvn  pi'...liici  ..I'  thr  i>laii.l 
is  th.'  .\.irl..ik  i-ian.|  pim-  (.\ram-avia  rxerl-a).  .\ii  aMiiiir  i.l  ih.'-r  ti-n-  is  a  -iipri-h 
siyht.  Imt  in  1  hr  iiiilividmil  ti-rr  llir  hi-ani-lir-  an-  ratlin-  1....  lai-  aparl  1..  yiv.'  it  a  lin- 
ish.'.j   -\iiimi'li-y  ami  hraiity. 

cahlr    lillilililli!-    al-r    ill    rln-r    liriiXimily    tn    ihr    prrripilim-    .-PtV,    ,,(    thr    -llrl-r.       Thr 
iih-ri-val  iiy    wilii    pirr   was   rrrrlril    hrtwrni    thr   rahlr    Imil.liiiL;    an.l    r.m        -U;]    in    .li-- 


>x  i:i:i'ni!i,,iiiii:tiiii:i    \si i;,,\,,\irt! 

SESSIONAL    PAPER   No.   25b 

;;';"' ;;;'  ^''' "'  '■■ "  -•■'"■  "■ "„.,„ ...  .i,,,,,,,  „„  ,1.,. : 
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ipiniAiii:'    i|i:.-r:i 


-n.,.:,';,,:'';r,::;:':;;:;;:j'':,;;;:'j::;r:- 

■'""-\;'^ : n .:.,;■■:,:, i;:::;::::::;::;::;;\;;r^^^^^^^^^^ 

>.    ,         'I"-   -'.ni,.,,.  ,■„„„. rii,,,,   u,„   „,;m|,.   with    ,1„.   ,.|,..,.v;ii,„.i,.-    ,1    |;,.;i,,„  I 

■'.:':;':n;':,:::,:,\::!.,::;;:i;:r:;:^;:';:;:;::^^^^^^^^^ ....i.-k  ,.,.„..,. ., ,,. 

,""■''"'"■■  '".""''-'^ "■    lin^l.n,,    u..  .-.n  ,„il,.-.  :„M    ,„Sv,|,„v     77.;   mil,-       Tl„. 

-...l.,....,;u.,-„,  ,.„,,,„,,  ,,,.1.1,1,,.... .,,11..   ,„,1„.  ,„i|„.     Tl,,.  li,„.  u •      "" 

>.vlii,-y  ,|||.,.,.|    ,lii,.||iu   III,.  ,.N,-li,i,,M,..    ||,.|i    i. 


^i~  ,'iil    ll,,-..u:;l,    1., 


.iiiii.il   -l.-ili,,,,-. 


.-■    I."    ivl:iv    u,.|-    II, I,., -I,,,.,,.,)    |„.iu.,.,.||    ,|„. 


Ii    !•- 


..,:,■'.',;';:!::;.,:'■  ;V''',''';r '■?,'''■  ^''■•^■'■'^ ■■'''■'' x..T..iM-h„„ii.„,u 

ll„.  .li~I,-i,-,    -,,,.v,v..,-.    M,    \-    .)     111., I, ,  ■  ■'..'.•..■    ■^l.   •!.    W.    A.    .\l:iivl,ni,l. 

^•-'; 'v,.:;-;;;;:\:;::,, :':;';;  ;:r':;;:i:c::'t:::':'::':- 

11.--  .•,.,-k.  ,,l,.,.,.v,.,l  u-,.,.,.  -ip.nulv   iii,|,n.o,K,„.,l  ,vi,l,   ip„i. 


\l   >l,iMH\     l.,.\i.|||    |,|>. 

Fi'i-iii,.,-    \',ihi,.-. 
.l».7,.„//„. 


Til,.  tiM,,~ii  ,.r  \', 


,.11-  ill   l-«7  I 


'•  ■...  i'ii|i,.iii-  ,..  ill,.  ,l,.,,.|-ii 


'..... .11. i.',,  <A'  l,i|i-ilii,l,.-. 


:;r.;^,.:l:':.::r;;::;:-,::,:,,:;:;':;:;r::j::- 
H,l::,;,t,:,t,:,l;t"=:.:'.r':;":;:,,\:.::;;;::::;:,,;'-r;::";,-;:;:7..;- 

1.1    I  111,,-!  \\     I  r,,,,. 


n-,',,|,,|,|ll,.,|    tl„.    \,,|iii,ii,i,.,|,    ,|. 


1-1  'li:'' in,;,!:,;:,: ,;':,  ;:.,'.,.i,i-,',i  ;■:,;;■;;:,:;.;;,,;;"■ ^-"^  '■■  ■"  ^>'"">--  ""■-•'  -i-'.  !.•■ 

Ill,-  K,v..-    tl„.   l,.,i:jil,i.i,.  ,,|-  Sy,l,„.v  I,-    I,,'.  ,,),".    |;,■.,;,|.■^^ 
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5-6  EDWARD  VII..    A.    1906 

IM  ll„.  ,i.,i,.,  ,.,.,„.,■!   f  „f  .1,,.  ,„v,.rnM.-M.  ns,r.M„nM.r-.  Kll,.-,,  T,„|,l  .,,,1   Um-..11  w 

r.;„l.       S,,,,,,.  .„,„    |,n..r   h,   i|„.  ,n,n,i>    „f  V,,,,,-.  i„    I V,.,-,,,!.,.,-.    |ssj,   uv  ..v,.n,llv   n- 

;;'",'' ";"'"?" ~.  "■","' "-  "■'•'-'i"'"  ■■'■  -i-  k...v„i  s„..i,,.v,  i i„„,  ,,.i:„i;,.  ,„ 

,1  I    ,  ■  ■  I  ,     , •'•lllf.lpMli-    III  my    III,.    |||||,:|1    II,, lilt    ,,| 

:'"-'.■.''':"  '■"""•".":"-   '1."'   ^"••"^'1    l""«i""i''   ■•'    I'-n    D.iruiii    ni.,1    li,.|i,.,.  all    An-lralian 


'"I'-i'i"!'  -  ",.iil,|  <l<'|„'ii,l  ,.,,   ill,.  ar,-iira,-v  ,,1'  lli,.  ,•,,-, 


H'l'l  l,,li;;ilii,|.-  ..I   .^iii,i;a|,..iv.  uli 


I     ,,..|.,.,.|il,.|,y,-a,.h,,-aiK   ,|,.,,,. I      ,i,,,.i„    |.;|.|,,   !),■.  (),„l,  man.  ,.|'  I  !a,avia. 

.■^11,     .\lr    I  ,„-„ii.  „|    \  a,|,,„.  „„l  ,i„„.,.  ,v,.|i,lv,  ill    I-..,  |„    ,■„„„ I,  ,  ,;,„„„,  ,-„i„.,| 

".'"    '•■".'-"''■'•""■".    '■■   ■■ M    <-.mi,iiaii,l,.r   CnLii'-    |,,M,i„„    ,.|    Ma.M.iir  at    I-,,,-,    Cn, 

...,,,.  v,x..  .;  •  .,.,;".  j:: -^t..     i;,.,!,,,.;,,,.  .l,,,  „.  Capt Ilafuii,-..  „l,.,.niii.  -tati„ti  .   1--M 

i.tak,-    III,.    |,„ioH,„|,.    ,,|    Captai,,     Dat-.vlir-    trau-it    i  i,-t  niiiaiit    f,  ■    .V, '.-.-•til        Tl„ 

'If''.: ;'.  ':'";;";'l'-    l:"-'    I'^irui,,  Sl,i;.a,,..f,.,   ,l,.t,ft,mi,.,|   |,v    (•a,,talti    Datuit,    a,„l 

Mf.  I.ai-a,-,.|,i,_i~  !''■   I,'"-  .,,    -l^,  inakin,;  tli,.  I,  iiy it ii,l,.  ,,f  l',,rt   Harulu  s''-   |;;m.  ...,-. |,,  |.' 

Til,,  .-tali.,,,  at  I',.rt  Darwin  wa-  t,iafk,.,|  l,,v  ,,  ,iia-,.i,rv  pillar  I  x  2  N  "  tV,!  „,„„, 
"'"'■''   ''"■   "•■'"-"    -I I-  ^",,1    i-    i|„    ,,ri:;ii,    ,,|-    .\,i-tra|i,,,,    |,,|,oi,  ,„|,,, 

l!,v    i„,a„~  ,(   tl,..   I,.|,.«rapl -    |',„-t    Dai'win.   A,l,.|al,l,..    .M,.|l,„i,ni,.  aii,I    Sv,1m,.v 

"■'■'■;■    ' ."■;•";'    ,','.'    l">'^i'"'l".    ^n„l    M„,ilariv    l.v    ,.al,|,.    .M,.||„.„n„.    with    ll,,l,art'.    anil 

S.v,lti,v  uitli   \\,.||,„.t,,M.   Xi-u-  Z,.,ila,i,|.      I,    ,i,„.t    1„.   ,.,.„i,.|i,l„.iv,|   iliat    „p  t,,  i|,i,  ,i„„. 

n,    ii,.,-l    ,-a-,~.    w„.,i    ,l„.    ,.al,|,.    „;i.-    ,i„.,|    f,„.    til,,    i.vha,,::,     a,i,l    ,.,„i,pan. ,f    rl.rk 

siHiial>.   111,.   Miiall    ,l,.|l,.,.t,„y   „,in.,,|..   tlif,.uiii-   a    l„  , f   lii;hi    ,,„    ,,    ,,.,,1,..    i,„|i,,.,|,.,l 

llic  arrival  ,,|   tl„.  Mi;iial   iiiiptiN,..     Tlii-  vi-iial   ii,a,,i  h  Mai  i,,i,   |,a,|   ih,.,,   p,  |„.  , ,.,|,.,| 

"'    """■•  'i'l"''-   1'.^-    •!'-■   ■'■>'■   ^n,,!   ,.ar'   ,n..ll„„l   ,,r  l,y    tappi,,:.    a    U.-y    it,   ,.ir,-„it    wi-l,   n 

'■'"'"" '■''■'■    •""!    '•lii-,,i„,i;rapli.      C.inpari- (   ,-lir,.ii,,ii„.i,r-    ,,v,r    a    cal,!,.    I,v    ihi^ 

iiii'ai,.-   ha-   II, ,1    11, ,r  ,-ani„,|    hav,.   that   a,-,-iira,-y  ,,l,taiii,,|   in   i,i..r,.   r,.,-,.i,t    liiu,.-   I,v   th," 

(■x,-l,i-iv,.  ,,.,.  ..(  ih,.  -I'lin;,,- l.,,r,|   K,.|vii,)  -ipl„,|i  r,.,.,,nl,.r.  t,,  1„.  ,l,-,-ril„.,l  lat,r     In 

tl|.   I!..iiil,;iv-A,|,i,-Sii,.z,  ls77  !,„if.riti„|,..  ih,    ^ipl „.a--  ii-c,|. 

In  ,.f,lcr  t..  (.-timal,.  ih,'  vain,-  ,,f  Aii-liMlian  l,,ii-ii,i,|,.,  it  i-  ii,.,-,-<arv  f,,  rxainiii,- 
Ih,.  a--,iiiicil  )),Kiti,,ii  ,,f  Siiifriip,,iv  iip,,ii   uhi,-li   t!„,-i.  |,,iif;ii  ,„],.,  n-l. 

.Mr.  I'.  HaraiThi.  wh,,  wa-  tli,.  ,.l>-,.rv,r  at  l'..rt  Darwin.  ;,i„l  i/,„,w  ( ;,,v..riini,.nt 
A-tr..i,  ,ni,.r.  al  .\I,.ll„.i,ri„..  (.„■  Vi,.l,,ria.  piv-.m,,!  a  pap.r  ,„,  ■  Tl,,.  „„,-t  Pn.haM.. 
\alii,.  a,„l  krn.r  ,.r  Au-I  ralian  L..i,-iiii,l,..  "  p.  ll„.  .\,i-l  rala-iaii  A-,.,-iati,,ii  f,.r  thr 
.\,hani-,.iii,.nl  ,.|'  S,-ii.niM.,  at    tli,.  ini-c.iin^   ii,    iiri-han,-  in    l^P.",. 

.Mr.  I!ara,-clii  has  ,..\p,.n,l,.,|  mia'h  lal>,,nr  in  c.nipili,,-  li,.,,,  ,-,,  n.anv  -mir,-,.-.  \h,: 
iv,p,ir..,|  ilala.  an, I  ha-  put  th,'  iv-iilt-  in  -!i,.h  ,-,„npa,-l  l',,ri;i,  thai  I  avail  iiiv-rlf  in 
r,'pi-.M|,i,-iiiy  ih,.  M,.,.,,,,.r  p,irl  ..f  it  laiv.  ![,.  alway-  f;iv,-  the  •  naaii  irn.r  "  in-tfa,l 
of  the  -pnihaM,.  ,.rr,,r"  .is  i-  ,Mi-t..niary  in  ,.i!r  wrk.  Tl„.  tornar  i-  iva.lilv  c.nvcrle,! 
'"'   ''"'  lallia-  l,y  -imply  iniilt -ply  ins;-  it   hy    •t'.T.",. 

II,.  writ,-:-T   >hall   thnvf,,,-,.  m, .,„.,.   .,1    tl,,.    l:,.yi,||,i,,i,.    vi/..    tl„-   prin,,.  „i,.ri- 

'''■'"•  ''"■  \:iiii'-  "t  iiii,.rv.ii-.  a-  .:iv,.|i  in  App.ii.lix,  Tal.l,-  !.  will  l„.  i,  t,  riv.l  t,,  |,y 
ih,.  l,.lt,-r-   r,-ii,-,-tiv,.|\-  ,',tla,'h,.,l   t,.  ihii,,. 

I. •.mill  11,1,    ,,f  M,., nil, hi, I      Six  ,lirt'|.r,  1,1   \alii, viz.,   (,/).  (/,  i.   i,-).  (,/).   (,)   ami   ', 

''•.'''      '"■'>'   '"■   Hl.in,,l.   j^iviiiH    thr,.,.   vain,-    f,.r   tlii-   l,,ni;it  ,„!,..   tw,.   .ifwhicli    aro 

ipiii,-   ii,,l,.p,n,l,'iit. 

i'l)  <i,v,.nwi,.l,-.M,,l<attani.  -Tin-  wa-  ,lclrrniin,-,|  hy  ,  .x,.haiiKr  ,.f  j^alvani,-  m... 
iial-  h,'lw,-tii  (,iv,.',wich  tin,'  Porfh.Mirn,, :  l',,rl  li,-„rn,.  ai„l  .\l,.xai„lria  (l.v  joinii,"-  ih,. 
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■|'h..    Inn^il,,,),.    n|-    l>,„-t     Di.nvil,    ,„;,y    ,i,,u-    l,e    dlMllU'cd,    vi/. 

li.    m.        sec.  sec 

■ .    r.    20    .v.i-L'Tr,  -  u ■]:',[> 

■  .  1-51      rt 

■  .      1      47     ru-V.)    -;0{I4-, 


l-"ii:;itnili-    ..T    .M,i,|riis    (  \'J.  ;.  . 

•MnillM^    to    Sillfr;lpoi-(.    ( /     ) 

Siiii;,ii„,i-,.   I"    l'"rt    I);ir\Mii    1  \l\{. 


l.-n;:ilii.|r   ,4    l',„-t    l);,ruin    iIX.)    .     .       ..      s      1:!     jo.;;,    ^.   ,,l.-,-> 

..,■)    r..,l    l>,„:r,,,    I.     A.I.I.,:,.,      ,„.,.,.,.■.:       M,.,     „-    Si,.    ClK,,-,,-)     T.,.|,l    :„ 

.  .1.     ,.    .  .,,,1  ,nv..lt  .,    I'„n     Mnv,,,.     Tl I,.,.n.ni„„-  „   .\,l,.h,i,|,.  u,,.,.  ,„:„1,.  wi,h 

111.  n:,M-„    ,,.,,.,„„..,„,,     ,h.  nl,..,.v,„„.y.     Tl„.  ,.x,.|,:,n,,.  ..(  ..Iv.-nii.-  .M.nnU  li.r n- 

"':"■''    '"    -'"1"'^    ,;l..,-k-l„.nu    |„   „„-h    .,ll„.r   nut ;„|,-,-,lly    .^,.,„.,..i|v    ,u.,    .,.   .(   ,u„ 

' .'""^    ":i--li).    wliu-h    uvr,.    .1  ,Hnll.,„-.,„.|v    ,vr.„.,|,.,|    „„    ,l„.   ,-l,P.,H.^r:,|,l,~    .,    ,|„.    I  w„ 

:'''[ 7    ''"■    "l"-'-^-!.!.    ..I     U„.    ,v,.,.|vi„.    s.Mi,,,,    ,v,.,„-,l,M.    .,     ,l„.    .,„„      ,i,„.    ,i„. 

'"'"'■^   "'    '^  """.  '■'■"•';•       ""■   l"i-"i:.il   r,|Mali.,u   l.,lu,,„    Il„.  ,,U..n,.,-   u.,~  , I,  „■,■,„ I 

yi.  ~,.v, ml  ..,....-,„„-  ,|„.„„d,  .Mr.  K.  .1.  Wl.i,,..  ,1„.„  rhi,.f  .\..|.i.„l  .t  ,1„.  M,.il,„„nu. 
<»l-n.,.,n.  .,,.  .hn-Hy  i„  M,  |l„„„.„...  Th.  ,,„.,..,i„Ms  w,.,--  ,v|„..„.,|  „„  -i,  „i,l„.  - 
VIZ..    l-,l,ni:iry    II,    I.,.  -JJ,  -j:;.  ,,,1.1  I'll.  an. I    .Nhiivji  2.    Ivvl      IC)    p,.',.  ■•!> 

..«.    .1/. /'....,,„..  I, /,/„;,/,.-    Tl„.   „,„.-,i,ion-    1„,.    ,hi.    ini.narwMv    ..in-ii.l    „u,    ■„ 

t  '-;  "I— ;'-•"- 'ni...'  .1..  .iin.,.,i r  .i,,.;,.  ,.,.,p..>i.,.  ...,.• .,,  ..,,■ ,„.,-. 

il       M       ;'■'    ,     u';  ''''■„    " ''-'"^"i""-    "'•'■■•    "-1"    I-     ,1,.    Inn,.,-    a,    .\,|..|,,i,|,. 

Ml.       v.\l|..   |...      .U|,„„a,    M,.|l„„„.n,..     .I,.,!-.,,..,-, „„„„,,„,„, ,,,„.„, ,„„„: 

':"■'"    "'''••'   ■■N''l'--iii--.i.    :nHl    -i,nnll,-,,„.nM..|y    ,■ •,1,.,|    ,,„    ,i„.   ,|,, „,.^,|,|,    ,,,■   i,,,,,,    ^,,^_ 

"""■■■  '^'•■-  ■'-'■'''"■  '••'-'       I    llir  inl.  ,-vil|    I.,  I.    |',„.|    ll,-,|-ui,|    ,,,   .\,|,.|.||,|,.       l-,.,.,, 

hw,    l..,u,,„    .\i, ...,-.    T..,l,i    ,,„|    Whit,    w.i-    ,l,.h.,.,„i,„.,|    .V.  i-al    ii„„'-       ('., 

'"■"''■  ""    ''^''  Ill-Ill-      VI/..    l-i  l.i-iia,y    1.-,.    17,  l:;.  :.'i;.  .m.l    .\|a,vli  J   ,  js^.;, 

',;  '    ';;■'■'  ';:"""  '■■.,'(■" "■•     "l-n'i-:     M:-.  K.  .I.  \Vhi„.  ai    Mi.ii ,■„,..  a,i,l 

lii^M.II   al    1  ,„•!    Dai-WMi.       I  l„.  ,,p,  ,,,li,,n,-  w,  ,v  ,.sa,-lly  -imila,-  i,,  ij,,,,,.  ,!,■.,■,■, 1„.,|   in   ll„. 

Iwo   |..-,..-,.,hn,   ii''-n..U.      Tin,,.  M.naN  nvmv  .x,-iian.,-,|  ..,,    I ■  „id>u      vi/..   h.l.-nai-v 

...    ::,.   Ju.   an,|    \la,v|,    j    M-:;i,    ,l„.    i,„liv|,laal    r,-nl,-    l„ln.'   v.rv    lai,-lv    a,.,.,„-,|a,„ 

"i"    l"'i--"iiiil    '   in.ii lM.M.,,n    III.'    .,|...i-v,.|'-    w;,.^    .1,  lr,-niiii,..|    l„. 

1  \pi  ,iiii,,n      I  1;  1   pa:^i    -JJ, 

I'"'  vain.    I,.-,)  ..nj,:lii       ,  ]»■  ,-.nii\  .il.ni    p,  i|„.  ,,i,,i  ..f  ( ,,■ )  an.]   (  ;/ ) 
W'l    liaM'.  in   I'a.-I 


,nil  i.pia- 
ii|ia,-i-..n-. 


•I'"i-.-    ,'i,i.|    al'i.a-    th.' 


.\.i.Ial.l.>   |..    I'.. 1-1    I),i,-uiii    (,,-V 
.M.ll.iuii-,,,    t..  All.  hiiiii-  (../) 

.MclliiMiri,,'  t.t   r..!-t    Darwin.   i,,(Hrr-c-: 
.\I('llin,iri„-   tn    I'nrt    I);ir\viii    i.r, ),   .lir.i-; 


'i-  m.  .^oc.  se- 
ll ;;ii  ri7-M) -:  (i-i/ii 
(I  lT)  :i;!-si  -4-  (|. ().-,,) 

0  nn  p.]t\\ 

0  f.ti  ai-ct!  ■,  o-nti 


iX  ''ll'<'l!IUIIIIIilUII\.'.ll!<>\l,\lll!  gg 

SSI0N4L    PAPER   No.   25b 

-.)    .VW,„       I/,.//,,.,,,-,,..      Tin.     i,„.n;,l    wn~     „„.,-,„v,|     li.v    ,,„„■.    l.v    ,|„v,.,     ,.„„. 
'V"""  •■•  '  "vi-;'— 'n,-  l„.,w,.,.n   ,1.,.  .,.,.„-   1m;,  .,,,1   l-M.     Th,.  „,„.,,„i„„.  ,.„„M  '  - 

;::,r  Tt  T  \''"'''''''''''-  '-''''''"^'-  •'  ''-'^'^^^^^^ 

M.l.'   .  .t  ..n   :.,    ,  ,,.   u,>,„,.„    h..M,„l.,->    ,,,    Vi,.,,,ri,-,.   „r   wln,.h    ,n..,v   l„.,v„,„.,. 

!.■    h,-.     in.lMv.-t     „,,.,-,M,n.„H„t     „..,k    |,1,.„-..    i„     1.^7.    ,1., di     Mr.    .I,,l,„    T.M.n,, 

|..n.  ;.  ,.l,.,.n.,w.v  .,     \  „„|,„r.  .\,.vv  S„u.l,  W.l,.,.     M,,  T.l.l.,,,,   ,„..„|,.  |,i,  , ,|,.,„,. 

"""■  ':'"• """■'■•  ^""i  ■■i-rvi„.  ti„.  i„ „i„^  ,|„,„|,  i„  ,.,,i,„.|,i,,„.;,  „,■  ,„:„    I,. 

o|"TMl,..M-   w,.,v  ,.„n,|„,.„.,|    w!,|,   .■,.,•.,    ,.„•,..  .,,,1   ^.n..    ^,.,.v    -.liM'.,.,,„-v    ...miIn' 

I  Iw  nM, ■.„..„„.,•.  .,    M.  IU,un,..  ;,iv,.  ,T,..,   u-,.id,.   ,„  ,l„.  v.lu,.  ..f   1>,;,,  nn.|   ,..  ,1,,.-,. 
:;.     ^'^'^    ^""'   :^"«"-,'-   '■^-'-       ""     '"'•^'"   "'■   '!"•   'i-   i.i.l.-I-n.l.n,    v: i.   ■.,,„.   ,,.,„,,. 

1 1'"  "„.,,„  ,,i  ,l„.  lM.t  lu.,  i,  ji-  :,:.-:vxr  ■,  .,,,1  il,.,  ,,r  imii   j,  -i-.  :,;,.;;>-■       ti,.- 

v.ln,.  .'I-    .••■•in-'y.   w;„  „1„,,„.,|   ,„    ,,;,    ,,^,„,„   , , ,   ^,^   ,,,,,   ^,    ,„.„|„|,i,..      W,-   ,„  n    „..„ 

'•"!";'"''"  'I'"   l""«'""l.-  "t    111.'  tin pri,„.i|.,l  ,,l,„.,.v,,i,„.|,.  ,„M   ,,,•  (,,v,.,nvi,.|,   ,,„    ,|„, 

■■^"l-i'-"  ■■!    III.    n'l.riMi.ln,.  „„.tl...,|   ..,1,,,,,..  .,   f,,||,,„,,.   nV.: 

I...ii-iiii,|,.s   ,,t'    I'..i-|    |)Mrwin.    l.v s'      ||';'     ojT-;',    .    ,|.p|';, 

I'-i-i    Hiifwiii    |.,    .\,l,.|.iMr   ()l,-.rMii..rv    (.,1..      o     :;(!     .-,7..,',,    .    ,,(in 
l.nri^iiii,!,.   ..(■    A.lcl.ii.l,.   Olw.Tv.iinrv.    X..     ..      ;t      n     ji|.||    .    ,,.|-,- 

M'llinuniC-Adcl.li.lc    I,/) I,       .,-        .;.,.^,      .     ||, ,,■-'/, 

I..MiHini.l,.  of   .\|,.||„Minic  ()l.-.i-v;il,.i-v :i     :;:,     .-,.■;  .(,s    .    ,,.,1;- 

I.-llHillld,-    of     |>,,rl      I)„|-uil,.      IX V        ):;       o.,.;;,     .     ,,.,-,!,' 

Mcll.MlinM.     t..      I'orl      Dill-will      (.,     ) ,,       ;,,;       ,.;pj;-      .     (i.,,','] 

'•""-i""!''    "I'    M,  il'..iin,r    ()l,~,-rv;iiMrv,    XI  :.     :;'i      -,-;-4.|    .    n-|-,s 

f^''";^-^'"-^"-""  '^1 o    ^1    ^:,.,n  ,  „-„;,i 

l.-n-iliMlr    ..I    .><N,|nc.y    (ll.-.rv;it..n.    XII....     |u     o|       |!i.:;.,i    .    n-l^:/ 

l',:,l,„l,l.     ommiiil    ,.f    r,n.  i-l.lii,/,,    .,/■    //,,     .I,,,/ ,■,,/;„„     /.,,„,,, 7, „/,  ,. 

Ii   ivn.Mii,-  ,„,„■  I,,  I,.  -,.,.„  „;,|,  uImii  ,|,t:,v,.  ,,C, ,i,|.,„.,.  , !„.:,[,,.„   ,,  ,„!,,  ,„.„   |,„ 

I ;iKfii.  ■  '  ■ 

''','"■  'l""';'""^il  "■'-.-  .n.,|„,l  ,„  III,.  i„ii.|,,„|,„  „|-  .v.l.hii.l,..  .\|.  11 .,„.  :,,„!  Sv.l 

";■■■     •";"■'    •■'l-'^'-    ■"■'■    n-|"-iiv,.K      ■   o.|.-,7  .,     .   (,.|.-,s-....    ,,„|    ..    „.,..,,         I,    I 

>.n  il.N    ,1  „    ,„   ,1„.  ,|i-a„v,  n„.|i,    ,,|    .,,„n,i,.  ,,..„|,..  „,■  „„.  „. „„,„,,„  .i,,,;,,,,,    ,,.„„, 

,       "■''>     ■■"■1    l  —  l>— l.;.':ll    .•.■,■,.,■-     ili,.M,T..|     II,    ,..i,.||    ,i|„-|„    „i,.|„    „,■    ,|,„  ^ 

I""    'I'  •'■■    "a      !,..  iiiv.,K,.„  ..vM,.„i;n>,.  ,.m„-.  ,.,„„„„.,,   t„  .11   ,1,,.   „i,l„,  „,•  ,|,„    ,,„,i,„| 

in  llw  t,iii|i,,i-;,nly  iirnuiuc.l  |M,if.|i  n,!,.  ,,|,s,.rv;ilnri,.- 

Al.rnil  ,„.r..„.il  ,..,ii„i.„i,  „  ,.|„.l,  ,|,.„.  ,,,, ,■  „u„,,„,„„,  iii„,.,nn,.|„:.l  .-I. ,. 

;"  '"•'■     '""!-    "    ^v■^"■'■'^""•    '■'■'•.„•,    „..,    ,.;i.il.v    ,|i.,.„v,.r,..|.      Til,.    , .,.,i,,i|    ,.,,■„,. 

Iiii-  11,'  <-,,ii,',-ni    III   ill,.-,,.  iiMll,.!--..  .111,1  :,i,,.  „,-,  1,,,|,,       I,    ;     .,.1,    ,     ,  I   .11      M 

"-  ■'!-'—  -V  .■ i..y,., iitr,,.,.,,,  V, ,.'    J ,:: ;,  :;:: ::>:t""'v 

;.'"-:^-''''-'"''-- "- •• -•• .• V- .,i::':!;;,;.!''i:',.:';.;::,:':;';';'r 

'"'  _ ''"  "■'  '*''■•"•  ^""  '■'-"  'i"" " '-  'iitti-.ii.  ii  ,,,„  ,„„„.,i„i..,  i„ii„„,'ihi,..  i„ 


i 


.rai^cDvr  ^mx7-^-i^<emm^ 


5?^^^^!^^^^^^!rr^^Tl 


I 


«»  i>i:i'un\ii:\i  III   I  hi:  iMrinui!  ■ 

5-6  EDWARD  VII.,   A.    1906 

l-.l,.  .I„.,„.     Tl,,.,-..  .,.,..  I„.M,I,.,.  i,.„.,.i,n„.i,.s  ,1„.  ,. .,  .,!■  uln.l,  .uv  in,,.,,,!,!..    -u.-h 

..   u.,>l,.„|„.,.^-  n,   >,.,„„,..   i ..-r,.,.,   ,„l,iu.„„,.,„   .,r  ..|,.,.,ri,.   i,..r,n,M.„i..  ,•! .,.:,l,|,. 

'"■"""'    "'    •;"■'•""-•    l-vrl    nH|,..rr,-,-li,.„-.    nnr;,v..,„,,l,l,.   „lition,    >n,-i,    ..    lu,vi„..    ,„ 

;■■"■'•     """■  ■'-  '"  ■■'  'li'"^""-.  I  ..tluT-    l,nl   .l..-i,-..rt\.,.|  ,.,„  „„lv  l„.  „.„l,-  ,viri,nl 

I'v  111  w  iiiiii^urciMi'iiU. 

.  '■';'■'•>      ;l'"'--nii„Mli,.„     „|-    ,|iff,.,VM-i.l     l„„ni,,,.|,,     I,,,,,,,,,,,    ,1,,,,.,      ,|„.  ,,,,.^.^,1     ,^^^^^.     1^, 

1-    W,..-Ili,|,r,|    l,v    nl    l,.:l>I    .,,„„■   ..f    111,.   r,|l,.,.,   Iiriv   ,  I ,  n  Ml,  ni  t,-,  I 

A,l,„imn;.  ,-..hM,„iMiiit,.  .kill   in  tl.,.  .n.it    ,„:i.i,.rily  ,,f  ,1„.  ,,!,.,.,,,  ,.  r..nrryu,-,\    u,. 

'"•■':.  ''""  '■;"'^  \"   ''",•  ' 'li'i""~  ""'I'''  »l'i'-l'  'l.i-  l.mi.  l..„^ilM,|,.  ,.luii,i.  (;,v,.nui,-!,-  \„.. 

>^.  :^i   "-  .l,v,.l„,„.,|.  „i  „r,l,.,.  ,„  .-,.,.  uli,.,-,.  il-  ,|,.|i,.|,.,„,v  M,  .,,•,.,„. li   i.  „.,.,■,.  ,.s„.,.ii.lK 
I"  111'  liiiii',!.  ' 

,,        ''"■'■'■  ■'.'I"''.'--   "■  I'"  •"    lii-i    ^1    n;,!nrMl   ,livi-i,„i    nt    .\,l,ii.       Tl,,.   ilnv,.   ii,l,TV;il.  ,.„ 
Ii-  u,.-i,.n,    |,n,.,,.,„   uvn.  ..,11    „„.;,„nv,|   twic,..   ,1,,.   .vmiIn  ^.ivin.,  .-  u,.  Ii.-iv..   -,.,.,i,  ll„. 
I"ll,,\\  inii  ,li-,.i.|.,|:iiii-,.. : 

<  ii',.,.|iui,.|i-.\l<.x:iii.|ri:i ii'l.M;' 

.\l,.xiiiiilri;i-Sii,-/ i|. !.",(; 

Siirz-Ailiii 11-177 

Iii,l...-,l    rriiiniilirri,,.;   ll„.  ,-ir,-,i„iM.,n,....  tli,.s,.  ,litiVivn,M.,  s,.,.,„   virv   -,n;,ll       V,.t 

■•"'"."'r''   ' '.«*^'-''^^;';'  '<'■-<■   in   Ih,.   .\,1,.„   |,.Mt:ii,i,l,.  ,„ii.v   n„i   1„.   ,„..>■,.  ■.hiM,   ,.,i,-filtl,' 

"'    "";"■  -:'":■    "    "" '    '"■'    l-    nM,-,.;,-.,i,:,l,i,.   „,   s„.p,,.t    ,h:,r    it    ,i,:iv   mi„.niil    t..   lialf   ,i 

M.on,„l  ot  n„„.  .„•  rvn  >,i,.iT.  r,„.  ,1„.  „„.t,...„li,„..,  ,,f  ,1,,.  MMti..u-  III  Ali.xini.li-ii,  ini,| 
Mii'z  1,11,1  llii.  j^ival  viiniiti,,,,-  in  ili,.  i„.r.,,„i,l  ,.,i,i..|i  i,,,,  ,,f  tli,.  ,,l,„.n.,.r  ;,;  \I.'k;,ita,„  aiv 
.~<  I'l.iii.   limit, 'i-^. 

'I'l"'  "l"T„ti,„w  ,.nM   „f   A,!,.,,   ,.,11   1,1,,,,:.    t„   An.ir.ili;,    „,,•,■  ,l,.,.i,|,.,lK.   „k„1,.   nii,l,.>. 

'"""'■  '•;""1"."""~  in„l  will,   ,„..,.,.  ,.,„i,|,l,.i,.  ,. p„„.nl~.  a,„l.   .nilik,.  lli,.  „,1„.,-    ,  ulii.-l, 

7' "'•''  '.•'"""•\'  ■,"''.''"  *"'■  ""■  l"'n'—  ■<<  tl...  ,.l,-,.ni,li,„„  ,,f  tl„.  TriiiiHi  ,.!■  V,.„m-i 

1I1...V  Kvvr  i,,t,.n,l,..|   !,.,■  il„.  ,.-t,.|l,li-.liMi,..it  ..|-  fnii,l,.|,i„.Mtal  l..Mt;im,l,.- 

Till.  ,,urt„.ii   In.ii,  A,l,.|,   ,,,   Ma,lrn~  ,1,.,„.,„U  „„   ,!„.  ,.lal„„.al,.  in„l  ivriiu-il  ■Mli.,,.. 

ot  t!u>  „ll„.,.v.  ..I  h,.  (.n.|,r  n«,..i,„ii,.|ri,-al  Sui-v,.y  „f  Ii„lia,  ..(  uln,.),  ,1„.  i„t,.,-v,il 
A,l,.>,-I!,„i,l,ay    wnh  its  t«-„  ui,!..,,,.,,,],.,,,  an.l  ,  xlivinrly  a,v„r.lnnl  valu...,  „l,„;i„o,l  ,„i,],.r 

sii.-li   mi,.v,.n    -liar,.  ,,|    ,.„|va„liif......  ..ff,,.,   a    ivinarkalil,.   ii,-.laii,-,.   ,,f  l,.,w  a    I    ,v.„It 

H  >.„i„.|,,ii,..  l.Mii,,!  uh,.,-,.  u-,.  ,„i„.i,t  1„.  jn-titi,.,!  l,v  |1,„  MaliMv  .,(  1I a>-  !■  ,...  it 

Init  hitlr  wcifjlil. 

IM-..II,    li,,„il,ay   I,,    Ma, Ira.   tl„.   i,.l,.^,-a|,l,i,.   ,v,„1n.   ih.n^h    i„   ,.v,tv    ,■,.,,  K- 

lni.tu-,„.,l,y  an.  „„t  ,-,.n-„l„„Mt,.,l  l,y  any  ,„li,.r  ,.nli,.,.ly  i,„|..,„.,„|,.nt  l,'.l,.,n  ,,1  .  ,.„,■- 
"".""'.'"•;•      "    ■""I'-r^  •■''-'  ">^'t   •'"■  ^ 1-i'-   vain,.  „f   ,1,1.   iMii.nal.   >lv\J\    ,, ;    ,1„. 

.liffiTcn,-,,  l„.|,i-  pai-tly  allnlMit,,]  1,,  l,„.al  atlra,-ti,,n.      (11)    "'■,■(■!,■<■    ni-,.  xviii 
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(ilii-iiwiili    li.iliii  rl'iiin-it  Cirilci, 

IWlili   Mall;.. 

Maltii    .\l.Aali.lli:i. 

r.i-llili    Al. AMliilria.      III.  ('..|..-l.inir-  \ahi... 

liiTliii    .M.Aaiiilna.      I  ir.  .\inv.  r*'   \alin. 

.\Ii-\.iiiilna  i  lliinli'i'>  -t .1(11  III)  III  Su.v  .  [,..» 

lali.l-\alil... 
\l..\,iliillia    I  Ililllti'rV     -talliilii     III    .Sii,./     (I.,,M 

Aii\v.r^'  \iilii.-, 
-Mi.katt.iiii  Sui-z  iMiiiili  I'l  -lull. nil 
Sii.'/.  1  MllllftT'>  .-tatiiili.  .-a^t  ..f  I,. .\\  '>  -lali.iii  I    ti 

iiiinatii.n. 
Siii-z  i  lliiiit.l''»  »tatiiiil,  ia»l   i.f    r..i«~   -tatiiiln    tn   ra|il,iiii   ('aui;, 

UllV  tra\tlM'  Iii.a^liri*ni.lit. 
Sill./     (I,.ius  stati.illl   to   Aili-ll   illlH\   ^tati..li 

vain... 

Su../ I  I.i.w's  >t:uiiiiii  ti.  .\ili.|i  iiiill's  ^tati..nl.     Dr.  .Anw.-i-..'   \ali,.., 
.Sue/  iIIiiiiUt's  >tatiitii;  t.i  .Vilf.Tl  1  lli'aviKi.li.'ssti.ti.nil. 
Aeliii  (I  iillV  •itatii.ii.  .ast  .if  H..a\  isidi-V  .~tatiiiii). 
.Vili'll  i(iiH  »  "tat  i. Ill  I  til  Itiiliilny  (('lialiil)(.r'.<  station,  (  'ulalia  nl-.i-. 

\iiti  iry  t. 
.\i|..|i  1  llcav  i.-i.l.  s  stati.illl  to  Hi.iiiliav  (  Hravisiil..-  station  1. 
Hoijilmy  to  I'aiitain  llfavisiilc's  .stati.ni  l.-ast  ..f  tin-  Ciijalia   Ol.s  i . 

\ator\  'I'lalisit  ilistruiiii.tit  or  ('liaiiil..-r's  statinin. 
I'oiiil.ay   I  Hi.avisiili-'s   statioiii   to    .\la.lra-   |l  (lis.i\at..iy    Tr.m-it 

<'ir('l..). 
liirliii    N|.,'iliaii. 

Ispaliaii    Kiirrach.c  ( .X.l.lis.m's  statii.lit. 
Kilnai'liii-   .Madias    (.\il.lis..n    .inil    ri.K's.iiii.     ( i.n.i-.il    .\.l.li-.„i's 

valui'. 
KuiT.ii'li.f  Ma.iras  I  .Ail.ii^oii  and  l'<.;:"otii.     .Mr.  ri.^js.in's  vain... 
k'lirr.icli...  iCaplaiii  ('.■iiniiK.H's   station!   to  .Ma. Iras  (»lisi'r\at..rv. 

I  litHriniiiatioii  l.y  tli..  ortii-crs  of  tli..  ( i.'I'.S. 
Kniracli....  (('aniiilii.|is  loiijritii.ii.  station,  wi-st  of  .V.l.lison's  stati..ii  i. 
>ra.ll~is    lOhsiTvatory)    to   ,Siii^;a|..,rc  iHaL'   statf  on  l-'..rt  Calinii  i- 

1.S71I.      I'rof.  Illi.l.  lii.iiis'Milii... 
Madras  (Oli.si.rvat.ny  I  t..   Siiit,M|,..i(.  iHaj;  ^tatf  ..11    Kort   ''alinini: 

1.S71I.     Mr.  r.vs.in's  vain... 
NIadras  (Olis.rvat.iry  i  t..  Sinpiiioie  (l,i..iit.  N.ini-  station  1. 
.Sinua|K.r(.  il.ii-ut.   N.nris'  an.l  ('a|.taiii  jianvin's  -talioiii  to  r..ii 

Ilarwin  iBarai'clii's  station). 
iF.iiiit.  Norris' statii.ii  is  the  s.iini.  as  Captain    li.irwinV  station.. 

(DarH  ill's  station,  lastof  tlair  st.itf  on  l-'ort  ('aiiiiiiif;,  lK71i. 
Siiii,'a|«iri.  (Ilarwin's  station  1  to  Haiijo.  \vaii>:i..  iCapt.  lli-ll.'-.. 
I',an)c».want;i(.  (Ilcll.'s  station!  to  I',  .rt  I  la  ruin  I  Halacclii's  station '. 
Port  I  larwiii  (  haracclii's  station)  to  .\di.|aiil.-  o  ll.scrvat.ii  \  1. 
M.  111.. urn..  (Olisi-.vatory)  to  Ad.Iaidi.  lOli-.rvatory  1. 
r.irt  Ilar»in  (I'.arai'clii's  stiiiioni  to  Mi'llioiirne  |(  H.s..rvHtory  1. 
Sy.lnpy  (()lis»'r\at.iryl  t.i  .MiIlKiurn..  I()lis..r\,>t.irvi. 
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(1)    Koport  (in  tho  DctcriiiiiiMliuu  ol'  Diti' noes  of  l.oii^iiliulc  in  tlie  Wi-sl   In.lii 

and  t'eiitra'.  Anicriea.     IJy  Lii'Ht.-CoiMiiiiiiiilc      ■'.  il.  (ircm.  I'.S.X. 
(i)   Smitlw.inian  Contriluitions  to  Knowlodgp,   \o.  '22.'1.  yol.   1(1. 
lo)   A.strr.ro.uii.s.-'h,.  XaehriolUoii,  X...  2(i.";tl. 
(4)   I'nitoil  Stiitcs  Coast  Survey  Report.     Ajip.  1*. 
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'    '  l^l'l-iUli  .lcl,ri,,iii.-,li.,ii  .1,1,1  ihi'  c|. 
f^'i-'><   r,i>.„'i.      Ti„.   ^.,|„,.    ,-,,,   M.„i,.„.  ,,|    ,1,,^   ^,. ,.;,,. 


m;t..i  ,■„,.,„..  Aii„v,^u^  v:,i, f  ,.,.,.i„„  „.„,  i,.;,,.Vf:,,/:;:::.-,:s  ;;;,;,;,:;:• ';;;;: 


WKKl^smmmm 
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I'un    D^.ruin  ,|,t.n„ii,;,lion   will   l„.  M|'|.li.'l   l-  ih.'  i..v-,.„l    v,ii,i,.  ..I    Svlrirv.    IJri-l.iM,. 

■''"'"'"'"-'""       '"■'      '■■■MI|Mli-n„      „,,h      III,        t:,,,M.ilnil      i..,|:;in„|,.,      U:.,vM      .U-Vn.s      I  1,.' 

IV'i'itic. 

S,Tic-    l».      rii,^    l,,i,U   vi;i    I!,., •1,11,    .\hilh..    AI(Aiiii.li-i^i.    Sue/.    A.l.n.    I! I.,iv     iihl 

Hi  IhlV.V    tn     \hl.lni-. 

,     ^l''-   "    ^i'-'    "''^i'l  ''ili.   -ii"  ",,-    ., I'  i|„.  ,,l,„.n,.r-  n„   ilii.  ,-,.,-i,.,.  urit.-   in 

):''"""■    '•   "'    '!"■   Ai.imU  ..f   tlir   C^ (ll,M.n;,i..n  :     -h,   il a-  ,,(•    I,.,nl    l.ln.NnvV 

l'.\!-.liii..,i   M.,..  nf  S,.,-,-,,   It.i   i|„.  ..l,„rv,nio,i,  l:,v   i jni, hli;!,  ivHim  ih.iiI.     TIlv 

wviv  111^1. 1.-  ihr„ufrl„,„,   i„  ,1 ,„.,,  .,1,.^  „,|,i,  ^,,,.,11  ,„,r|,,i,|,.  i,,.,,.,, „„.,,,,_  „.|ii.'li   in   il,,- 

'■■''■  ."'    Ah  \,tii,iri:i    \K,vv    |,h I    ..II    th,.    1 f  .,|-    ;,    ||,,i,.|.   will. IV   III..   ..l.-.,.r\..|-   IiikI    t.. 

.•ll-l.llll      trolll     lll.ivclll.lll      ihirilll;     i-iH-ll     (■..lliplclr     ..i.-.TVllli.,|l,     .,tl|,-nvi-r     ll„.     liAvl      WM- 

.li-M,rl...,|  l,y  til,,  i-hiint;,.  ..f  l,i~  ,,..Mii,,n.  At  A.lni  .nul  Al..x.ni.lrl;i  il„.  .■lin.n..iii,i.r- 
liml    I..   II,.   ,.iirri<-,l    -A    |.,iiy    ,|i,i,ii„.,     l„.tw,-..|i    ill,.   ,.l,,,.rviiii.'   Miiti.m    :iii,|    tli,.   i,l.;.r;,|,|i 

';""■''•.     '■'' '-'■rwi--    w,.|-,.   Willi., Ml    piT-.iiiiil    a-.-i-l; ,•   :iii,l    ll ni,i;i.    ,,l,-,.rv:il  i,.i,, 

'"'■   '"I"'   I'."!   "'I' !"■   iiiM.I,-    iin,|,r  c.ii.lii  i.,ii,   ..f  .mi-.h,,.   f.n  i:;ii,..   miim   .... 

'""    '"■  '" ■■  M-i..i,,   n,.ii|.|,v  I,,  i.\li:iiwli,,ii  .,11   il„-  |,.irl   ..I    ih,-  .,l,-,r\  ,|-  ,iii;:iy,.,|.      In   f:i,.| 

''"■  ■■'ill':"-!'  I-  ■'!■  Ill,-  "..rk  wj-  ..iilv  ,ii,.||  i,,  it  „ii-  |,.,-.,ii,|,.  I,,  ,.i-i;ani/i.  Mii.l  cMciitc  in 
■■"111''.   .111,1    ill.     I. -nil-    I'mII>    iv;iliz,,|   till-   .■i,-,.|ir.i,-,v   r.\|„,.|,.,|    ||-,.,||    thrill.' 

Srrii-  K.  riii-  l,.M,|~  rr,ni  <  ;iv,iiwl,-li  t..  M.,h:iinini  il;,ir.,)  .ind  tlioii,.,-  i,,  .S,,./ 
Mill    .Mm.Iim-  j-    in  Si'i-i,.,   I). 

Tlii-  -.ri,-,  I,,,,.  Sir  l»;ivi,|  Cill  r..ii-i,I,rv  u^iniiii^  i;,  ihn  n-HiMin.  m  .-^-iniinl  I' .r 
1  iiinhiniiiiliil    l,,i];;itii,h-. 

I'"'   i''-'il'   "I    'll''   liv''  >iTi,.~  ,.r  ..|i.iMii..n~.  ('jpl.    iiinr.ii-.l    Ijl.nhil,  -  :i~    f. !!.»-: 

:...iii;ini.|.-    .if    .\l:i.|r.,s  Prnhjl,!      Krriir. 

^,      .         ,  h      111.        »,■,•  S.I. 

■^'  I'll-    A .-,      jii      .-,,i-7,-,ii  .      I.-,,-, 

'' .','.1  (I  In  -It',:! 

•' .".'.i-|:;T  ■    -II-'-' 

" ^ii-:::;  '.-X^ 

'• .".:•■  iL'i  r-tvt:;:! 

On    ih,.    ilr-t    link    ( !iv,-ii\vi,-li-l*,,N,l;iiii    ,,t'    Siri,-    ('.    iIht,.    i,    :,    ,-1 k    l..v    aii..ili,.r 

.1.  tcniiin,i'i..ii. 

rill'  ;i,l,,|ii,-,l   v.il \    lii.i-liii.  :i.   uiv,  II    ill    ill,-    I!,  rlin.T  .I,ilirl,ii,-li.    ii|>   t,i    I'Mi;',   i< 

I'"-  .".;l"'-  .-U-lMir"'- 

|{i.fliii-l',,t^.|,-iin.  I'-  I^-TlM-  ■.  A-in.ii.  (I,...!.  Ai'h,  il,.ii  in  l>'.il.  F.,,nniln,h. 
I'.,i-..l;ini.  o''-  .-,:.>'"•  KMs!)-..  jjy  SitI,-  ( ',  o'''  :,:.'">  i:,  ■li.-,;;- ■■,  V,,l.  ,\vii.  p.  I'lK  (1.  T.  s. 
Iii,|ia,  ,.r   -i':;!- "■  ],-,  ilmii  th,'  (m  rnniii  Milii,'. 

'I'lii-  viilii..  .,r  l',,l-lnini  ..f  S,.i.ir.,  C.  11-  .-,■■'-   1.-,  ■!i.-,:;-.-  i<  ,|„.  n„.a„  ..f  il,,.  i^..  ^■A^^,■< 

n-  :,-2"'-  ir.  •.!!':;-'  ■■  an,]  .-,-■'•  l.;->:;-  .  ,,|„ain,..|  l,.s   ,  .N,.liaim,.  .,f  -iali.,ii-  l,v  il„-  ..hm^- 

v.r^  Capt.  l!iinMr,|  ami  ('apt,  ( ■,,ii.viii;liaiii.  •I'lii-  -iw-  a  ilillVnii,.,.  ,,('  ■iMO"-  I„. 
fwc-n  till'  (w,,  n-nll,-..  ami  tin-  ]i,i'<,.nal  ,  .|iiiil  i..ii  i-  half.  .,r  ■:!:!i|-'"\  a  ipianlilv  larm-r 
tiian  lia.l  I„.,ii  .,l,taiii,.,l  by  ilirc't  ,.l,^,.r>  alh.ii  i1i,t,  r..r  l„,il,  at  ( iriviiwh-h  ai.,1  in    Fnilin. 

In  1!Mi:{  a  iv-,l.t,.niiinali..ii  ..t'  ( irn  i.\vi,-h-l',,l-.laiii  wa-  .■iirrir,!  ,,nt  l,v  Dr. 
A1Imv,-1i1   ami    Mr.  Waiiadi.     .Stall, .n~  w,n.  i.xrliaiifiv.l  ami  ili,.  ,,lwrvali..ii-  niaih'  with 

11    i;,.p-;,.|,l    iv^;i^t,-riiiL;    mi,-! t.r.      Th,-   ulii.l,.   work    wa-     'arricil   ,,ut    wifli    -..,   lii<;li    a 

.Icfiivf  111'  ivtiminiiil.  ihal  il  iv  n..|  pr,,l,al,l,.  iliat  lli,.  w,,rk  will  ,.v,t  r,.,piir,-  ivvi^i  .n 
or  rp)ii.tilii,n. 

r-'r,,ni  til,-  al,..v,.  10(1.",  (Iclcriniiinl  i.ni.  w,  lia\,-  l*,.l-.laiii  ii'-  ,"l""-  Ii!  •iCir"'- -.^ -OOS-'- 
p.,..'  .,r  ■iiM--''.  1,1, .IV  than  that  ,if  -cri,-  ('.  am!  -K-o-"'  1,.,  than  th,.  f.iniicr  Oprinaii 
vain.'. 

yrv    '/..al.ni.l. 

Tn  v.iliinic  :!:")  of  ili,-  ■rnin<ai-ti.,n-  <,f  ihc  Xcw  Zralaml  Tii~i  il  iil,..  ;\rr.  T.  ICiiiir. 
r.l.,-:.-!'.,  ,r  ,i!    Wrliiiipinii,  yivi  s  a    full   ,i.-,-..inr  ,.f  tli.-   vrtri..ii~  ,icl,a-iimiai  imis   niaiii^   l'.,r 

•  r".    Xo.    1."   A'.  r.ifr,.iini.linim  ,\,.<   K.    ri.  iiafi  srh.n    O.ddalis.li.ii    Insijiuis, 


'*  /.■//•-,/,./    „/     ///,     ,  nil  I      i.il.;,\,nii  I.. 

ll 
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;i:  I^:^:::1.:l:  r.::;::;::;;';;r  ■:  ^  ^^ ,...,..,„.,„.„ 

-V  ,v.,.nv,i.  I, ,„  ..n  ;;i  :,;■'■'■'■■"''''■'' '''-'''■^'•^-'•''  ^-  /'-i-..! 

:;r;:',:::;:r;:;::ri':.!:,':ru;^-::''',^:-i-:;r;; ':=-■- 
^::i:::;,t:s;:;r;>::;„''^:::",::r;;:,;" ■- ...'::.!.::::;:■:  »;',:;:;;:,-..rv:': 

.l..f:•:.:^:;::::::::;;t:::,,^:';;;•. ;::;;;::;::,;:',-' ■■ '"• "■ ' 

lUi!   Ii.li;jllii.i,.    VI:,,,    lo''.    (l|iii-     |:i..-,|-     I 

'  ''"iiin   t'-.k  -i:iii nl,hii,iiii^.  ;,  ,|j,v 


I    I'-'l'l    I  y.irw  ill.   nil. I    llir   r.  -iili 

111-    .■..Illhrl,.,|     Ss.lli,.,     Hill,     \V,.||i|,M,,,,, 


;.\   v,ry   mil  .,11,1   i„„,v-li„M  ,, „,„   ,,,■  ,1,1^     ,  ■    •,  - 

V.-::;   n'"'  ''■:-""■''■'■'■ "- 1—  \v,.ii„,.,„„  .„„.,.„„,,.. ,,",,,":: 

"■>    •>!  I';l~l    lit    (  il'ii'liwirll. 

Till-    Mlllli-    I-   li;|-r,|    ,,||  : 

1^^:!.   Wi  llin:;l..i,-S.M|,i,.v.      .\i|;iiii-.  .iinl    lui-ill 

l-:!->_l.  Sv,|i,iv-M,.|l„i„,„i.-|.„,,    ),,,„„,,      |.;,|,,,.    I-,,,,,     |.„_n^    l:,,,„„.,„. 


1^^:!.  I'..i-i   Diiruiii  Sii|o;,|„„.,,     j!:,,.;,,.,,),! 

A-      Slll-iil.nrr     i-     il,.|ii|,i|,    I 


•',l|,l.     I»;ir«i 


,,  1   „  V    ■/  I    ,'""'':'", "1"'"  ^'^"''■'-- "I"'-"  i""^'i"'i"  ii.i- .-.inMiiv  ii,.i.„  iii,. 

MM  win   ;^'  ;'n  '""^r"'"- '■> -■'•'"•■- 'i- 1- -i  i-.i„i,i,. .-n. wi.m ,. 

rU,      I,     ,        ;  I     ^    .„y, .1,111,.,.    ,„    ,   „.   ,,,„..  „,.    ^,,,1,,,,,        ^1, ^1^    ,1^^  - 

I       ''.   "  ,    ",   ."-; ■  ""   ''"•   '"^M-  "I    .\.w  /,.|ih,i„|.     Tiii-   w;,-  ilui    1,1   ,1 ,.,..: 

I^l''"in-    IIH.ilvi.l     |„    ,.ll..,||;;i,m     ll„.    lU-lMVliI     |,|;|l,..  " 

Mr.    T.    KiiiK    ill    |,i,    i.,.|.,„.,.:.    ,,,|„„:     ■,    „i,',|i.,.| .;,  ,„  |.    |„,„„,,.,     ,|,.„    ,,,„    ^ 
(.i.ii.T.il   |,.i|.,.,.-i..  |,l<i„„     iilvinil:,:,,.  ,i|'  ,,,i   i„,,.|„|,,l   ,.,,  I,   ,„       ,■  , ,         ,  .'^him,m.i' 

r-i-  -111.  i„ii.i,ii,i„.  „„  „„.  i,„i,  „,  „,,  I  ,:  :    ,;-  ■■ ,  ;;'."|;-'-:'"  -":  •■• 

■'■I-  '-l-i...  „t    liiiLiiii,!,.  ll,   ,1„.  :;.„.        „,„  ■   ■^■'■""-    ■'"''•nin:,i„ii,. 

■  I-             I             1                               .       "           "         .   Will    -niiT    Ttif   '  I '  I' HI  r;ui  i\    I'r    iii\i.   I  .   t  . 
i.i.ihlnii-  iilii.nl   ihr,.,.  iinnnii.-,,!;,   ,„ii,    , .„,.,,  '     -'■''""    "'■"'^'    '"'I" 


I  \i  II I  III 


I    ';'"'■   ''"■   '''"■'■';'"'i^'l    l...i.inii|,.   il,.„.,.,i,in:,ii„„,.    ,1,..   vMi„.    r,.,.    ,1,..    |.,,i,,„l„   „,„,.,, 

'■"'^""■^"'■'"^"'■■"■■'""■-'-■t-— I"- n.. V,,  „i, r  ,.        ; 

I!-    Ill    ijri.cjlll,-    ..|.||||l||t;|ti,„|,  "     ■"       '    '■"   > 


\:i,„..„i:  r.      •j'li..   vnliii.   ii-,-,|   wii-   ili.ii 


•"••■ii|,i,.il  :ii   vni.i,iii-  lii,,,.,   )',„.  l,,„j,.i,,„|,,,   ii,    Ii,j,;,i,   ,.,;|,,j, 


'■   l';niii|.  v,.;i|.-,  ilil,  .tiitl.iii   liMvii-  1„.,.|| 


fi>      l!i      IT'    is" 


.\|.nl  iiiiil    mil    Mny.   I'M,;;,  Tnl, "-  „i,.- I.  ,.,i„|  ,,|,„i,„.,l   ,|,„  ,,|„„,_^  ''     '■'"' 


-   .III:. 


t  Roiuiri    ,„,    ,h..   Trli-Kniiilii,     I,  i.ii„ii,  iiuiii  ui-     \,imr.iliii„     I  ,„ii.-it.,  i,.        mi, 

•Trims.    \,.u    ZMiiiiin.l   Insiimi...    v„\     :::,.    ,,.  i,,;  LoiiMfi,!..,  -    M,  |( „.     ,,,5 


T-smK??36!'-" 


3«vr^^^w5*^<^ 
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5  b  EDWAHD  VII.,    A.    1906 

Sum.  /■■,;/.      IMwiTii  .liiiK'  -.'T  .iri.l  .liilv  I'T.   IlKi:;.  |>,     K|,.i/  ..l,i„in..|  li.  iv  l'-  luiir- 
"I   >tiii'-   li'Mrn  \\  liirli  llir  hililinlc  un-    loimil   I..  I.r  : 

</•  I"      11^'    i:."iiL'      ■■•III  I. 

S.,rf.,ll.    /.«/,(;!. /.       Mr.    W'.rrv  ..l.-.i-\ ,  .1   li.  r.     ■_'«   |,:iir.  ,,|    ,i,,r.   l.im.Mi    S,|,|.    17  ,,ii.| 
■-'"..  !!•'•:; I  ..l,i;,i,,.,|  i|„.  M,li,.': 

,,/>  .".I    nil'  :.'>•■  ill      "(ii  I 

S'n(ll,i„,rl.   IJ,i..  i,sl.,,i,l.      'I'll,     iriiiiMi    i,,   iniiii.  ,;    ii,.i    l„iiir    jvaiLil.li-    \.~r   Liiiiml,' 
"'"''-    ""    ■"■ "1'    '■''   '111'   lii-"l<rii    riili'i-uinrl.T    il,ivj,l.   .,Mr-;il    ..I..-,  r\;ill..|i-    |,,,-    l„iiii„|.' 

WITI'    hikill    |.\     ihr     IIM'IIi.hI     .,(■    ,.l,.,.rvillK     |i;iir-    ..f    -l,l|--    ;ll     ,  ;l-l,  m     ■.n\,\     Ur-lrn,    rlmi;;- 

iitii.n  ri->|«c-livily.  ulili  ii  i;  iiirli  ir;in-li  ili, ■..,!.. lit, ■.  Kin.lly  |..;iiii,l  l.x    ,\|  r.  .\.  .\.  S|„,w.  r-. 
t  'liii  r  Siii-\  iMiv.   |!i'l«li,iiic'. 

I  III'  liMMIi  \;iliii'  111'  lliiri'  |j;iir~  u:i>  ; 

,A         L'T     .-.>'  .-.:;■•. 

r.n.^l,,,,,..      Th,     |„,-iii,„,  ,,|    ii„,  .,l,-,.,-v;ii,,o.   uhri-,.   ill,.  ..I..,r-xali..ii-   u,iv   Ink.n    i- 
(  ^;i^.  11    111    l|i(     XiilllUMi    Allll:in:i.'  I  : 

</)         -7     L'^'  nil"  11. 

.<i/'/»M,        Til,.    |,..Mli,„i    ,,,     ,h,.    ,.l.-„,v.„,n.     „;„,,.    111,.    „l,-,.,.v.li,„„    u,-,V    l;lk,.„    i- 
I  ;;1MI1    111    III,.    .\,.|illli-;ll    .\llii:i|i:i,-  )  ; 

<b        '■'•■''     "'I'   ll"  1. 
^^^      Wriln,.,!.,,,,      Till.   |„,si,i,,„   ,,|    ,|,„  ,,|„,,,:i,,,|.,-.   wli.r,.    >l„.   „l,„.,-v..  io„.   w,.,v   hik,.,, 

<)!)     -    II      Hi'    17" •  I. 

A/.../,//,...    /;„„.     Til,.   ,,l,.,.n.„„,v    I,,.,,.    „„^    , ,„„,,.,|^    ,|„.,„,^|^        

U„.    ..„n,.,,.i-    .n.in.nil.    ,|.    U      A.     M„,,.|,„„.    ,„     „,,     ^i,,,,,,,,,    ,      ,,|^^,^^      ,;,„„,„„„.,„ 
>uiv,,,„,  .1  li  M.,„,    ,„,„   ,|„.  ,,.„,,„|.i,i,„.  ..,„.„,  .„,,.„,  „,,,  „„.  ^,.,.„^   ,^|^,,,,, 

,         .'    "■  """I"  "'   ^'^" :."'.  Im-iI  "I.   iiiillnl  Sl;„i„ii    Ml.   C,.,,,,  „    \V„||i,„., „.,, 

lunii-li,,!   I,y    il„.    Mirvry,,,.   (I,,,,,.;,!    i,,,,),.,.  ,h,,,.    .\,,v,.,„|„.|.    n.    I'.hil'.   :,- 

,6         .■!(      .-,s'   -,>"•! 

A|i|,l.\iii:;    il    1..    Mr,    IM.ik,.'.   ,.rv,.v   wr  liavi.-:  — 

.^'^liiii.iii   I'll     A .,.,..  .^- 

^'^"'""    -^ '...'.'.'.  -    :;|        yy     j^-.|i; 

SiMii,,]]    A   Ol.-irv  ..iniii ]■'.(!- 

'"'-'■'■^■^"■"■^ ::i        :,!i-     --".111 


'3B>V-V<J[^I>^^».     •  /l^II'II 
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|.M>|\1.      I    |(li(l||> 


l':iiiiiiii<i.      lir^liii'Miy    ihr  l..iii;ilii'lc'  i;iM' I   AilMiinilt\    t'li.in    iV'TI.   I'lii-  •  <  »l,-iTvn- 

tinll     S|lMt    ■     ;ll      Klluli-ll      ll;irliMlif.     liv     -IMlillU     t..     lllill     i.|'     ll ll-ITV  :l  I '  TV     U  i  ■     ..l.tilill      t'..f 

llic   liillir: 

I. -lit        L'.l'      L'7" 

ll...  CMiM.li;!!!  viiliir  i- I.V.'      L':!'    L'';"-i;i 

lli;it  i-.  llic  viiliic-  iirr  priiclii-;ill.v  i.l.'iilii-iil.  wliii-li  -|iciilv-  vIiimm-  I'.t  iIh-  :ic-fiir;ii-\  ■•( 
ill.'  Ii\i|riri':i|iliii-  ~iifvi-,\.  wliii-li  i-i  priiicipiillv  di'pi'ihli-iit  iip"ii  llir  I  niii-pnti  m|  ,-|ir,.ii.. 
lin-liT-   t'i'i'  till-  .|ili-riiiili;ili I'   l"iiy  il  mlr. 

('Mphnu  Fiiiiiiiim  \vriii-.  p.  :.':.'.■■.  in  tlic  \v..fk  i-itnl,  ' 'I'lK-r  i^ljiul-  -.ivr  -iitiMii  in 
l;,lin„|,.  :;  :,\'  :',ii"  ii.,r'ili,  l..iinitn.li-  IM'  lu''  ::>>"  «v-i."  'I'li.'  .h-.-ripl  i..M  i~  riitii.T 
\Myni  .  I. Ill  iIm-  pi.-ilinii  ill  li.iiuilii.lr  lis  :i  trihlilit;  vm->.  I.  j-  !•'. inning'-  w:i-.  i-  prdlv 
>ron,|  t',.r  ihr  v,Mr  ITH"». 

Sinn.      Oil    .\iliiiir;ill\    CliiiM    I'liHi  "f   Sii\ii    1  liifl.oiii'.    ilir    li.iiKil  inlc   ..f   •  (  M.s.rVii- 

tioii  Spot;  „,iiil I  ni    Will. Ml  liri.luv.  i-  uiv.ii  :i~   1T>     -'•'■'  <'<*"   K. :    tlir  ..1,-irviitur.v 

lit  iIh-  CiiMi'  .-Uti.iii  i-  ll":-'l  wi-t  llirn-.,!'.  -..  llml  tin-  I..Mt;il  luli-  ■■('  ilic  lailcr.  iM-^id 
(III   llii-  liiniiir  Imi-iiiim-  : 

17^     L'.-.'    I.-."?.'  i:. 

Till-  ( ':in;Hli;iii   viiliii'    i-      IT"<        -■>'      :'..'i"">l 

1  >itTcniici'.    ..  '.•"•'.i."i       -di;:!-"    Ill- '.iCii  r.ii        .".-Jii  v:iril--. 

h    iiiiiv    In-    iiili  r.-tiiii;    liii'c    1..  ipiMi-  n    punioiMpli   .if   li pciiiTijr  MiMri-~   I'V    tln' 

lull'  Itiiu-AiliiiiiMl.  Sir  \V.  .1.  I,.  Wli.iri.'ii.  pri-iilciit  ..I'  Si.i-ti..ii  K..  (icociMpliy.  ill  tlw 
Urili-li  .\-~ni-iiiii"ii  nil, liny  in  Scmlli  Allien  l;i~l  Anyii-t.  At'i.r  -("■iikinj;  "<  tin-  un-iii 
nii'i-il  "(  till'  ~i'Xl:inl  .■iml  i-liriinoini'lir  \''<\-  lln'  ili'ti'riniii.itinn  nf  loncil  inlr  ill  -ii'ii.  In' 
.sii.v-  :  •  To  ;;ivi'  iin  iilrii  "I'  llii'  i-iinipiiiMlivr  .ii-riiriii'V  ..I'  llif  i-lir..n,inicliT  (  tniii-pnrl  of  I 
iiii'IIumI.  I  iiniv  inriilii.n  llnil  in  tiiUini;  .it  hii/.;ifil  I'li'Vin  plin-i-  ili-lriliulnl  ii!l  nvi'f  tin- 
Will-Ill  .11  yl-i'iit  ili-tMiiiT-  t'riiin  I-!iil:1:iiii1.  tin-  Imi^'il  inli-  nf  whii-li  luivr  lii'i'li  riTriillv 
(li.tcniii I   li.v   iiuiin-  nl'  iIh'  rlii-trii-  tili-yriipli  .•iml  clnli.ifiiti'  -irii-  ..I'  ulivrviiliipii-,    I 

tlllil    tlllll    till'   lIVi'filKi'   iliffifi-liri-   lictwi'ill    till'   I'liriinnllli'liT   nil. I    llli'    tili'ynipllil'    imsitinll-i 

is  TiMi  yiinU."     Si.  iliiil   llir  iici-nnhinci'  ni   Suva  i-  i|iiili-  .'-nti-tiii'inrv. 

xi.rfulL.  On  Ailniinilty  Cliiirl  1110.  •  N'l.rl'i.lk  iiml  Piiilip  l-lnn.U"  tin'  Inn^iitiiili- 
of  •  (disc  rviiliiiii  Spill  ■  lit   till'  I'lmt  iif   limit    Iliirliinif.  S.vilni'.v    Ifii.v.  i-  yiviii  :i-    IHT     ."i-' 

W,".      Ki'ilni-iiia    tiii-   t.i   till'   pii-iiiiiii.  lis    >r;iliiiL:    ri-.iin    tl liiirl    .if   tlii'  ..li-ri-\:i|..n    iil 

tlic  ( ■lllill'  -tiili.iii.  AiisMii  liny,  ni  tlir  iLiftliui'-trrii  purl  ..f  tin'  i.-liiml  wr  .il.tnin  f..r 
till'  liiii^iituili'  .if  till-  iilisi-rviit.ii-y  ; 

HIT'    :..•.'    IT" 

'Till'  ('iiiiiiiliiiii  Mihu.'  i< I'iT        ■">•">       IT"H' 


Difr.ivn.i. -".'"-^^l   -    1  ■'•'!'""•■ 

This   is   iniiliMiliti'illy  ii    liirgv  iliffi-ri'iiri'.      Tlir   Aclininilty  ilrti'finiiiiili.in   is  ^ M 

(inc.  liiiviiifr  lirrii  iiiinlr  liy  ('iiplnin   llriiliiiin.  IJ.N..  in  \^'>:>.  iiinl  iiiiii-iiri'il  tlironsili  l.unl 

Ilnwr   i-liiliil    fr.itii   (Iiii'ili'ii    islniiil.  Syilni-y.   tlir  liillcr  lii'iiiir  tlii'ii    imt    welt  (li'Icriiiini'il. 

>V.i////;(r./-/.  -  Sinitiipnrl.  (^nii'iislinij.  js  iiinlniiliti'illy  of  tin'  tliri-i'  Anstriiliiiii   luiij^i- 

tnilcs  olitiiini'.l  liy   tin-  Ciiiiiuliiii mii'i-tinii.   tlir  lir.si   ilrlrnninnl.      In   tlir   first    plnrr 

till'  iitlirr  two  Aiistriiliiin  stntiniis — Syilnry  iiinl  l!risli;inr  nrr  ilrpiniirnt  iipini  it,  iiii.l 
lii'iirr  must  iiri'i'ssiirily  Imvr  less  wclnlit,  liriiiy  nil  iiililit i. mill  link  in  llir  rliiiin:  in 
till-  next  pliicc  tile  prrs.iiiiil  rquiitioii  is  iiiurr  tliiiriiiiylily  ninl  sntisfnrturily  rliniiiiiitiij 
for  Siiutlipiift  tliiin  fur  llir  ntlirr  two  stiitioii.s.  A~  iilnaily  -tntni  the  nunilur  nf  sta 
tioiis  iKTuss  till'   I'liritir  is  all  mill   iiuniliir   -tivr     ami  as  tin-  ulisrrvrrs  urnipinl  allrr- 

iinto  stations  frnm  V nivrr  t.i  Smitlipurt.  the  ixTsunal  rqiiatinn  rvni  as  an  iinkiinwii 

quantity,  whicli  it  is  not.  ilisnppcars  in  the  valnr  f.ir  Suntlip.irt.  Ami  furllirnmiri  . 
tlir  l.tlitritU'lf  w-rk  up  t---  SMntlipnrt  (uml  Dunlitlr.ss  liav  :i!-.^!  wns  !i,iim!i;r!ir"!!s  in 
every  rrspci't.  tlic  iiistriiinriits.  ap|):iratiis.  iiirtlimls  of  tlir  tw.i  uli-rrvcrs  wrrr  idrnliinl, 
so  that  thr  val'ic  for  Simtliiiiirt  deserves  ii  priori  a  liiirli  ilrynr  of  eoiiliileiier. 
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i.= '''''^^^in^i^:::;.;.;;:',-::':.:;:,^ -:•  \-\  •■>■  •---•-1 m.,.  r... 

"if.  A..„.,i...  .,,„.;:..  ;i;:j,;:rr:".  ::%:t:::::'f".  -] •  ^  - ""-'-" 

.ind  iho  (lerivcl  vulue  of  S.v,lno,v  was:— 

1(1"-  04"'-  40'  -54. 

"".1  sy.i.o.  have  not  i,....„ ';' i..);;;;  •  ,^  "sil  v^i; 'i!;^;,,.;;  ^[-  ''rr  '\ ^ 

now  a.s  then.  -  ^'  ""  "'"*  """>•  will  ho  ndopfpfl 

^     For  nrrivin^  n,  .h.  l„n.in„K.  „f  Ma.lrns.  w.  havo  the  foll„.,n^  .lata:- 


.\r. 


'■'■'■'■""  "li      l'"'-ilalii 
l'..t-.|.,iu     T.linin... 
I'linm      liijshir,.. 
Ilii'liir-.       KMr.i.  hi  ,  ,  . 
K.il;i(ln      li.iinKiiv.. 
['.■•rsl.ay     |{.,l„niin.. 
r"il,ipiiiii     .\l,i(|r.-,s 


l>ilf.r.iic.- 

..f 
I."nititii(l. . 

'1.        III.  H. 

i>  -vj    ii;  ii.M 

-'    ■■1.1     LM  L'J.s 

!•      <IJ      -Jl     11:1 
I       <1|       It    Th? 

"    ■-■:!    IL-  1:11; 

"      U'J       Is    .SHI 

•I    <«:    f,4  i;i.-. 


I'n.lal.l.. 
Kirur. 


.\iilli..ritv. 


t  ""'■'■"    '■"■'■■ .Ml.n.lii  ■ 

±  '""W    M,,j,,,  |;,„n„,|.v 

+     IK  IS.) 

+   'iCJ 

+  I'l-'l 
+  "''<M 
+    (HIS.-. 


■Ml  I  i'. 11. 


I<"iii,'itii(l, 

K.IM. 


I -I.. I,;,  I, I 

Kin.i. 


IVits.la.ii. 

T.-I,|;,„... 

Ii.l~l,il,. 

Kar.ic  hi 
iJiiiiiliav 
liiilaliini. 
.Ma.iias   . 


■  "';-";;::;:,"';,:r'^;^;^';l;iy„i:.!;,ry:'r  1 ;•■  -^ -^'r '- - 


.*c* 

Hi  I'.M 

+  (iii:;(i 

L'.i 

Ki  L'7'.i 

+  'Miri 

-'•■ 

IS  ,s:ii; 

+  "111 

0;  ly.t 

+  111.;:! 

il 
It 
I'll 

1.".  sill 
III  i:i'(i 

.•p:i  L':i."p 

+1+1+1 

l.ssi;, 


1'.  M 


2r.l1- 13 


m 


in:i'\iti\ih:\i  ny  iiiH  iMHumu 
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Appl.NinK  now  tlie  publishwl  vnlius  for  tlio  arcs  IxUviiii   .Nfmlrns  and  Sycltipy,  we 
nl>tnin  tho  follipwintf  sorics:    - 


lllir.reiM-.. 
An.  „l 

li'  ni^ltii'li'. 

Ii.     in.        M. 

.M;iilmn    .                       "i  •Jll  .'ill  •SX\ 

Miulriix     SiTi'.Mimii'.            I  ;U  •.'■"i  ."iH 

Siii);ti|ii>i'i'     l-'l;ii{«tatf.  II  IMP  (i|  .".II 

KLiK"'ii'f     <'u|pt.  I>aruiii'»  Si^iiiPiii.  II  (p(i  III  M 

<'ii|pt.  DaiMiii  PI  .StatiiPii..                 i;  .".,".  •.'!  h'.'.'p 

Harwiiin  Htntlipii     I'ipit  llmxiii  I  17  .'iT  |h 

I'lirt  Daiuiii. .  s  ct  •>}  mCp 

I'iprc  Darwin     .Vililuiili-. 0  ;t(i  TpT  ."<I 

Aililaidi' 'I  II  111  ll.'i 

Adiliiiili'    Mi'llpiPiLriiP' II  -j.'p  :t;  >i 

McllKpiirni' .         11  3!i  fp^  ;i,Vp 

M.llp.111111..    .Sypliifv         (I  •_>)  ,V.  in 

t^yiliiiy Hi  <i|  v.t  X\i 

Caliailiati  \.'iliii'.            ...    In  iit  111  ".t** 

"hilfiiinci' (ii;.s 

r.ii2 
Ml  f,.,.t. 


I'l.p|palp|. 
Krip.r. 

.\iitliip|it>. 



+  (C.'l.l 

+  (iL'Tn 

•  pvi-  ami    .v.. iris  ll 

Nawl." 

+  l«ll 

+  iilllli 

+  iP4i.:i 

+  itTT 

+   n.Mll 

+  n:t:t7 

+  iH',:ni 

+  mill 

+    (IXHI 

+   p  M 

Ill  tliial»pvi  •nii'iitiiiiu'd  .\p4tron.  Nac'li.  |p|p.  I.">;M"i4,  a-f  jfivin  tlitiip<pilt»ipf  tin-  l!iip'.\aiip|pai^'ii  fppr  tlif  .ire 
•  iinnwielil'arli.  Tlif  t»pp  I  Ininwicli  iplpsirvi-rs  (with  pvchanp  ipf  •Hiitippii«  fppr  tliiipinalinh'  |pi  inpiial  pp|uii 
tiipn)  iplrtaiiifd  tli.'  valppi'  ipf  ll'"  2il!t7lp  '  ±  01 1  ■•  in  llif  ^prinn.  anil  in  elii'  Hntninn  V"  IJOlIll-' +  IHH-'-, 
Riviii);  ,1  ilitffri'ncf  ipf  im;."!- "  Ipftwiin  tiii'  twu  iiiili<|H'iiilent  diterinin  itippiis.  Siniilarly  tin'  Knnrli  olwcrvers 
olilaiiifil  till'  lalnip.  ipf !!'"  •JO'.l'l:.'-'  anil  II'"  21  ifjil-'.  slmwing  a  ditfinnri'  nf  ■()!I7 -'. 


Tliat  ia,  th-  first  girdle  of  the  world  closed  within  84  feet.  Apparently  the  weak- 
est link  in  the  girdle  is  the  arc,  Madras-Singapore,  since  no  observations  for  personal 
equation  were  made  at  the  time  by  Lieut.  Coinmandcr  C.  11.  Davis  and  Lieut.  S.  A. 
Norris,  the  observers  respectively  at  Madras  and  Singapore. 

However  in  tho  United  States  Navy  Report  quoted.  Lieut.  Commander  F.  M. 
Green  says,  p.  18,  '  \^y  means  of  the  repeatcl  use  of  the  pir>onal  equation  machine  of 
Professor  Eastin«n,  at  the  Naval  Observatory,  it  was  found  that  the  habitual  errors 
of  the  observers  mgngrd  in  this  measurement  had  all  the  same  sign;  that  is,  they 
habitually  observed  the  transit  uf  a  star  a  few  hundredths  of  a  second  after  its  occur- 
renes,  but  their  resptritivo  differences  were  so  small  that  it  seemed  evident  that  to 
introduce  result.s  .^o  minute  as  corrections  would  not  increase  the  trustworthiness  of 
the  result.' 

Thi'  i=  iirpiprtnnt  testimony  and  written  at  the  time  with  reference  to  the  Madras- 
Singapore  ar.'.  If  it  does  not  wholly  dispos?  of  the  differential  personal  equation 
involved,  it  gives  assurance  of  its  very  small  magnitude. 

Ill  M-.  ]5;irraclii's  report  quoted,  he  is  s!iii;iitly  in  error  when  speaking  of  the  above 
are;  he  aavs:  'Their  personal  equation  was  continuously  tested  by  absolute  personal 
equation  instrunients.  eaeli  observer  beirg  provided  with  one.' 

The  difference  of  loiifritude  Madras-Singapore  as  determined  by  Davis  and 
Nor.-:-<  was.  afttr  ilut-  TOiisidcration  and  diseus^in.  accepted  by  the  Australian  astrono- 
mers—Ellery,  Todd  and  Russell— for  the  determination  of  Australian  longitudes. 
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n,  ..(^""kT^I!":  '■n::;;i::Hi;i;:;.tr;"i:r'"^  "?•  '^  -^'■"  -  •»"'  ^^-'-i  Ahn,.,,,. 

extract    fr„m   .1,,.  aiu     n:,.     ,;''''''; '''' '"?';>'I'-m.  fr ,1...  f.,|,,„,i„^ 

Apnl's:^;^:';;:'^':;:;--;;:;;;^';'''.  «-■"-  •  S„no...r  <..n..„,  ...„,.  ,„,e  of 

H..rk...,.wn.  .u!,,.,...;,,.,^!,;  wl.  2:  1  .". wu  ;r"r'  '""■"."-  '''"nni,,,.,!,.,.  „f 
tho  (!„vmnn..,„  A..n,„,„  „.,•  „f  v"  S  „  i,  W  1  ^''"1  P<'r"H.-,oM  „f  Mr.  I{„.s.,..||. 
into  tlm  t,.I.^.n„.hk.  ..ircM.i      „      ,f         "  '•  "'  '"'"'*-''"»^'  ''^>'''">-  <>l-"Tvn.„rv 

''.V  -^'^  HUSS..11  ,„„, .,„K,.L.  In,, ';:,.■;;;?:„;::::':':!  ■^■™'-- '"-  •—  '•»v-ti«„tcd  both 

issi  -"•     ■• 

,s.,i '      '""^'  ''i'f-  Urisl.at..- Sv.lm.y. 

isoi'  :  '*'■''" 

.h....:ir:;i:;i;,t:;,;;;^;::;';:::;-.:^j^^    "■;">-«■.•-..,„.,.,...,.,,„. 

'^- ;-r  "■:■  '-;■■«"•■■'-  -f  s>-f.H>  owl :  rt'';:t/r/;o:  V::  ^-^,';r"^>r- 

'•'KV  of  iMMnilM.Ic  l,,.nv,.,.„  Sv.ln.v    Ml.!   Hrl«l„i„  •  '      •  "'"'  »'"'  <liff.r- 

■•-"!!;-  '-'Ki.n.i •  .^•i^i,a;a.oL:::;l,o;::t;;;.t;:  «:;;;::,•''  '"■  "'"•  ''■''-'  -h- 

I'll'   *  aiuKliaii    valiio    is     lO''-     12"'-     06''04i 

Wl.ile  fl...  Australian  value  is.  .     ]!     Jg.'.'Jf 

DiflFerenco ••103 

«ook.s  after  the  h.^liu^ '.l^^^^  'l'fT..ro„„al  personal  equation  „bt:,i„e.l  three 

accost  Jf- .;?n^^.i"S::' rh;:*?'''^  "r'" "  r"-'  '"">  p*-^--'  ^♦-■"-  <>" 

little  rc^t  during  the  "4     or"    '^  sev   "'."''■^'  ' '"•'"^^'"^  observations.     He  obtained 
Southport,  although  when  eou.pute.l  the  pmba bl   '      r  o      h     ti:  '"/  °''«'^."-";.""-  «» 
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B-e  EDWARD  VII.,  A.  1909 

cunt  J.  Hliikp,  uiiiKt  iiiMlnietiiiiH  nf  tUv,  Siirvo.vor  (i<Miorul.  'I'ho  trianjjulntion  wa* 
pxtoiidiMl  Irutii  Station  20  on  thi!  wi'st  siitli'  of  iho  nio\ith  of  MniiKontii  rivrr  wctitwiird 
nboiit  two  mill  II  hiilf  miles  to  8iiitioii  A  (the  nuijiiKtic  Htiition).  iiini  tiu'iifu  to  the  nciir 
by  obsorviitiiry. 

The  ift'oKniphic  ixwiijoii  nf  Ktntioii  2(1  wiis  fiiriiishi  ,|  hy  Mr.  .1    \V.  A.  Marfhnnt. 
Siirv<\vor  (iciurMJ. 

Wo  hiivo  then  :-  - 

J.iiinitiiil.'  Station  2n 
Stniinn  2(1     Stn.   A 
.Stutioii   A.  .    .  . 
Stn.   A — ()bs(Tv;ifor,v. 
Ohscrvnforv.  . 


Cimnilinii  vnliic  is. 


Difforcncc =  •47""<^-  -  ""-15  =  W)6  feet. 

It  iiiiiv  111'  rnnnrkni  tlmt  tiii'  iHwilioii  of  Slation  20  is  (It'pomliMit  upon  the  initial 
station,  Mt.  Cook  nt  Wcllinjflon.  tFroujfh  a  chain  of  trinnjrlos  al>oiit  M'vrn  hnmlroc' 
mill's  long.  From  the  roiijfhncsa  of  tiic  cnuntr.v  it  was  exjH'dii'iit  to  carry  on  n  nrtw.irk 
of  triahKiilation  fi,r  land  Hurvry  an  I  sritli  niciit  purposfs.  anil  llio  ri'lini'inoiits  of  a 
primary  triant'iilntion  wore  not  aimed  nt. 

In  tho  closinp  for  \Vi  IliiiKton  it  will  he  found  that  tho  ditTerenpo  is  ■O.'JS""-  or 
"•.1",  and  of  tho  s.inio  ^i(;n  as  the  ahovo,  niakinj.'  tlurchy  tho  ilitTrreniv  hrtweon  the 
tolejrraphic  di'tirmination  \Vi.|lin>fton-l)i>uhtli'ss  May.  and  the  one  obtained  by  tri- 
aufrnlntion   -l.")!!"";-,  eipiivalent  to  r)l«  feet  at  the  latitude  of  Doubtlesi  Hay. 

What  was  ?aii|  with  refereneo  to  Soul'iport  of  the  relative  value  nf  the  lonpitud-? 
determination  there,  is  equally  applieal)le  In  Doubtless  l?ay.  as  the  latter  station 
ooeupies  the  same  position  in  the  series  of  stations  with  reference  to  personal  equation 
as  does  the  former. 

Wcllinylon.—Tht)  derivation  of  tho  value  for  tho  lonpitndo  of  tho  Wellington 
Observatory  has  already  been  shown  as : — 

ll""-     S'.)"'-     ().->■.'!  r'=' 

This  requires  the  correction  of-    IS"."''^-,  the  same  a.s  applied  to  Sydney  for  the  adopted 
value  of   .Madras,  depiiident   upon  the  work  of  Pmf.   Alhreeht  iind   .Major   liurrard. 
We  h:\\,-  then  for  the  value  of  Wellington  via  Madras  and  Sydney:— 

Canadiiir-  value  is ll''-     39™-     05-087«'^- 


Diflerence. 


•03.8" 


It  will  be  noticed  that  the  difference  between  the  closing  at  Sydney  and  at  Well- 
inRton  is  -OSO"'-,  the  Canadian  values  being  in  each  case  less  than  the  ones  via  Madras. 
This  quantity,  •0.30"'^'"-,  apparently  represents  the  accordance  between  the  direct  deter- 
iiiiuation  of  the  Sydney-Wellington  arc  in  18S3  and  the  indirect  one  via  Southport 
and  Doubtless  R.ay  in  liiWi. 

Although  observations  were  made  for  personal  equation  by  the  two  observer>.  yet 
tho  conditions  under  which  they  were  made  were  not  the  most  faviuirnble.  It  was  im- 
practicable to  mount  the  portable  transit  at  the  Willington  observatory,  so  that  the  ob- 
servations were  all  made  with  the  Wellington  instrument,  Mr.  T.  King  observing  by  'eye 
and  ear.'  as  is  his  cxMiu::,  ,ind  Dr.  Kiotz  recorded,  as  in  hi.s  cu»tom,  electrically,  in  thir 
case,  however,  with  a  specially  made  make-circuit  key  for  embossing,  by  means  of 
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